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INSTALLATION 


The NCX.S transceaver may be used with either the 
matching NCK-A 115 volt ac or the NCX-D 12 volt de 
power supplics, We strongly recommend use of the 
National Power Supplies designed for the NCX-3 be- 
cause ef thei extermely “sul” voltage regulation ane 
superior hitering. Tests of other commercial supplirs 
advertised for uae with the SCX-4 indicate dehciencies 
in both of these areas whirh result in unsatisfactory 
Lranece | wer performanre. A mobile mounting bracket 
is supplied as standard equipment with the NWCX.3 
transceiver. For mobile ope raliaen, this bracket should 
he mounted to the under surface of the automobile 
dashboard using two 210, #12 or Wyn 20 screws. 
For maximum mounting stahiliey, these screws should 
he located as far apart es possible in the mobile mount: 
ing lererket. A pair of large threaded knee is pre- 
vided far mounting the transceiver directly ae the 
mobile bracket, Use of these knobs will enable rapid 
installation or remeval of the transceiver fram the mc. 
hile mount. Mobile operation weually results in remsid- 
erable vibration and sherk. For maximum frequency 
atahility of the NICX.3 trananciver, i. is impertant that 
all mewnting serews uerd te hold the cabinet to the 
chassis and ponel oembly be in place and firmly 
tightened facading the two screws in the upper rear 
cower Of dhe enclosure which are required fer an elev: 
trical bend, Tn mobile use. the rubber feet may be oe- 
maverd [nam the hatter ef the Nils a al desired. I'n- 
aeual npechaniral «or illatery vilbrations may reamlt with 
some combinations of aatemobiles and mounting leew. 
tions, In euch cases fences should be ron from the 
rear of the MICX-3 ce the firewall to assure a rigid 
meant, The NCX-3 mahile Arocket hea heen renter 
porched every 15° te prwide for rigid mounting at any 
desired operating angle. Uf this rigid mounting feature 
is desiged. af is meressary in drill throwgeh the manting 
hrarket with a 5/32 inch cell. A pair of forking pers 
is supplired with the NOM-3 which can now he slipped 
thresh the Aeiled deeles of the mearntinge hracket inte 
the mating heles ef the transceiver mounting pad. 
When the threaded knohs are attached, the pine will 
he raptivated holding the tranereiver rigidly in 
Peston, 


MICROPHOHE CONNECTIONS: 


The microphone input oof the SEM is epaqyare 
wilh a @hree circuit jack providing a prevacid an the 
retin sia vel Choe theres eteeiil pllinge. The cateelios eriatpeat 
fa high impelance miernphow Opeelersidy dymamic | 
chireailal fae fHannerteall tra Bia hides ni thie threw mire enit pun k. 
Hohe microphone is eqiippad with a PSH TOTAL 
Rett, (ee LESH DOR TALLER deisttaes sdeculad doe wan wirel 
thatthe tipeoof the microphone plag is eonercwedd to the 
preinbed shark of the ploy when the DCSE PALA 


bution is peevserl, The rnirrephien I" SIE-TORT ALR 
Hggtirem is comme teed tee Cee 1 vel) tas, EAL TOY 
§eridemial tderelamarge ef the wmrine on he mie raphe 
pling will resaalt aan speeds atic al GG) yeelix fee ela 
ibe rep lane eanrider which mei lamar the rier. 
plone, The bitin penyahien tae apa ypek ef the MMW. ae 
eepeippaed with # errenarnadini cient see CRT gees cometuiba- 
ben ail’ tte rr) bok jhew fa pans fel 1 Vier Uline awteswteap Biter” 
pele is renmeeved, Vircrogiheria cormeecdion= soe ihistranend 
in freure SE 7. Wee etremgel: recone thee tte af a geet 
opuality wide rong Avani rate reqahicoe, sinew alll 
maseey resiriebion of amdice hasalwidth is acer. 
ished in the MOXA orvsdal latter Blter, The PTT 
epee af the nape riep bpp =biestalal In: ripealifiial fen jt 
mth wre ames atone without abepressiang the PPT devbteun. 


MOBILE SPEAKER INSTALLATION: 


Whe dle SK ie ieedaller! ia am autcmedeiliee frig 
ose with the WED epg, cowl aiielly be ot 
macationt to use the speaker oof the resulae gute 
Flava togle- liraaalh ais! riadice Tam lienell, sliaaialel fae furcatgae ful 
amok the PE terminal Jewes pabig atthe rear ef thie 
SONA Cpa el Tt aed eorectieal ee the spraker 
(fimeepsill al payee auiteh japraraaplaeel Wieder aie lash fer 
allie whotgest cel -paaher apecratbon with eihier iFin: 
MWe 8 cer Che <tavmbaee! bsrasceebest gatebies, [Yee gota? tua thie 
antanwilile chassis as the =penker grein peter. sine 
Hnive ceeded pastoral ejaeprs Hat esi igea eae ae as iia ith 
the speaker. 


AUMILIARY RELAY CONTROL TERMINALS: 


Ae ol SET relay teruniale fale al | aimpere 
eure eaparite a provided at the gear al the WEN-3 
Io allhaw contnd af aeecwsry equipament chairing: the 
Iransinit-reweives eyvele, “Terminals 1 aud 2 ore open 
daring revive, closed chiring transmit 


Figure | shows one application of the NOX aux 
iliary relay terminals: the contro of an ecternal DPDT 
ter pair SPAT) canvinl velay os) te allow the NOA-4 
te he cael with a separate hiph power linear amplifier. 
Nete thal as shown in the reoeive positien, the CX 
is cennerted directly de the antenna through the two 
acts of external relay roniarcta, When wn Lape is Sp 
plired to the external relayia) theo the NCA-7 cone 
trel terminals chariig tiransrnit. the WELK. curtpaat is fed 
te the amplifier input and the amplifier output is fed 
to the antenna, The insertion of an SPDT switch in 
the external relay voltage bine allows instant selection 
of either atraight-threugh operation with the NCX-3 or 
high jawer operation with the linear. This switch 
mist be thrown te the “straight-through” position 
when the NCX-3 is turned off te prevent operation of 
the external relay. 
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OPERATION 


The NCX-3 transceiver combines a single conversion 
superheterodyne receiver and a hilter type single side- 
band transmitter designed for use on the BO, Ab and 
20 meter amateur bands, A suitable power enpply with 
excellent regulation and fillering auch as the WCX-A 
or WCK.D power supplies, marst :* provided for opera- 
tion of the NWICA-3 transceiver. Figure 1 illustrates the 
necessary power connections and power requirements. 
When the NCX-3 is used with the NCX. A power supply, 
the cable of the power supply is wired for direct con- 
nection to the NCX-3 and no additional power conmec- 
tions must be made, A speaker is incorporated as an 
integral part of the NCK-A power supply. When the 
NCD power supply ts used, conmections to the power 
supply from the primary 12.6 voll source and between 
the power supply and transceiver should be made in 
aecordance with the wiring instructions included with 
the NCX-D power supply. Dhuring mobile operation, 
make certatn that the tube remoins it at all times 
and does not extinguish during voice peaks or under 
full TUNE input, Such VR tube extinction will cause 
severe frequency shift with modulation, Extinction of 
the WH tube oswally results from improper loading or 
low + FH0 volt output fram the [TH supply. Tt is tm: 
portant to use a DAC supply which will provide rated 
power to the transceiver and to provide adequate 
primary voltage to the DC supply. 


CAUTION 


BEFORE ATTEMPTING TO OPERATE THE 
NCX.3 TRANSCEIVER, THE FOLLOWING PHE- 
LIMINARY CONNECTIONS SHOULD BE MADE: 
A SUITABLE ANTENNA, PRESENTING 40 TO 60 
OHMS RESISTIVE LOAD IMPEDANCE SHOULD 
BE CONNECTED TO THE ANTENNA TERMINALS, 
A PROPER POWER CABLE SHOULD BE CON. 
NECTED FROM THE POWER SUPPLY TO THE 
NCX-3 TRANSCEIVER, AND A MICROPHONE OR 
KEY SHOULD BE CONNECTED TO THE APPRO- 
PRIATE INPUT JACKS. THE FUNCTION SWITCH 
SHOULD REMAIN IN THE OFF POSITION WHILE 
THESE CONNECTIONS ARE BEING MADE. 


558 OPERATION 


1. Set. front panel controla as follows: 


MIC GAIN folly cow 

CARRIER BALANCE at 12 o'clock 

RF GAIN fully cw 

AUDIO GAIN at 9 o'clock 

BAND and MAIN TUNING on proper band and 


frequency 
PA TUNE, PA LOAD and EXCITER TUNE 


fully cow 


2? Sel rear panel controls a follows: 
VOX SENSITIVITY and VOX DELAY folly cew 
BIAS oonlral al 1? o'clock 


VOX-PTT switch on PTT if microphone has 
FTT awitch, otherwise on VOX 


RECEIVER TUME-UP (558) 


1. Torn FUNCTION ewitch to SSH. After several 
aoconds warm-up, the WCK-S transmit-receive relay 
should clase with an audible click. The NCX-3 is now 
in a reeeive condition on the selected hand and 
frequency. 


2. Adjust PA TUNE and EXCITER TUNE for 
maximum S-meter reading or background noise. This 
adjustment aulomatically sete up approximate transmit 
tuning since these controls are common for both trans. 
mitter and receiver. 


3. Adjust AUDIO GAIN for comfortable listening 
level. 


TRANSMITTER TUNE-UP (558) 


l. Turn FUNCTION switch to TUNE and adjust 
EXCITER TUNE for maximum meter reading, 


2. Adjust PA TUNE for minimum meter reading 
(dip) rane a proper toning of the final Pi network. 


3, Heturn FUNCTION switch to SSB. [f the micre- 
phone ik nipped with @ push-to-talk halten and the 
rear WOM: switch is set for PTT operation, de- 

resa the microphone button and rotate the CARRIER 
BALANCE contral for minimum meter reading. 


NOTE 


IF THIS 15 THE FIRST TIME THE NCX3 
TRANSCEIVER HAS BEEN PLACED IN OPERA- 
TION, THE REAR PANEL BIAS CONTROL 
SHOULD BE ADJUSTED. HOLD THE PUSH-TO.- 
TALK BUTTON DEPRESSED AND ROTATE THE 
CARRIER BALANCE CONTROL FOR MINIMUM 
METER READING ACCORDING TO THE IN- 
STRUCTIONS OF STEP 3. NOTE THE METER 
READING AT THIS SETTING. IT SHOULD BE 
HETWEEN 50 AND &) MA. IF IT IS NOT, ADJUST 
THE REAR PANEL BIAS CONTROL UNTIL THIS 
CONDITION 1S ACHIEVED. 


4. [f microphone is nat yt d with a 
talk button, set the rear OC prt switch 

VOX ition. Leave the MIC GAIN conerol “aly 
ceew, Hotate the rear panel VOX SENSITIVITY con- 


trol, wat) the transmit-receive relay trips with speech 
information te the microphone. Hald the: relay nm a 
transmit condition with a steady tone or sound into 
the microphone. Whole holding the relay in thia man- 
nec, the rent panel CARRIER BALANCE control anc 
the BLAS adjustment can be made as described in 
step 3, 


5. Return the FUNCTION switch to TUNE and 
adjust EXCITER TUNE and PA TUNE a described 
im Step 1, Slowly rotate the PA LOAD control ew and 
“dip erter reading with PA TUNE control until 
meter peads 300 ma. Return FUNCTION switch to 
S5B. The tranamitter is now properly toned and 


pen NOTE 


TX} NOT PROLONG TUNE-UP PROCEDURES 
MORE THAN 30 SECONDS AT A TIME IN ORDER 
TO PREVENT UNNECESSARY OVERHEATING 
OF COMPONENTS DURING OUT-OF-RESONANCE 
CONDITIONS, AFTER EXPERIENCE IS GAINED, 
TUNE-UP MAY BE ACCOMPLISHED IN A MAT- 
TER OF A FEW SECONDS. 


MICROPHONE GAIN ADJUSTMENT 


1, For push-to-talk operation, throw rear panel 
VOX-PTT switch to PTT. Depress microphone button 
and advance MIC GAIN control while talking until 
average mecter a is between 10) and 150 ma., 
with only ocasional higher peaks. [t is important to 
remember that the NCX-3 meter reads 50) ma, full 
scale, and ia well demped. Peak corrent om actually in 
the 3M} ma. area | epending on individual vorre 
characteristice}) and the NCX-3 is ronning a full 200 
watts peak input. This adjustment, as in any 558 
transceiver, is beet perferted with the aid of an oaeil- 
loscope, but the above techniques will serve until a 
more optimum adjustment can be made with the help 
of an oscilloscope or an on-the-air check by another 
aimapewr wilh good recerving equipment, 


2. For VOX operation, turn rear panel VOX-PTT 
ewitch to VOX. Turn receiver MIC GAIN control com- 
pletely ecw, and rotate rear panel VOX SENSITIVITY 
contral until the relay just trips easily while speaking 
inte the microphone at normal level and distance. 


SUFFICIENT VOX GAIN 15 AVAILABLE IN THE 
NCX-3 TO ALLOW FULL ANTI-VOX INSERTION 
AT ALL TIMES and so no ANTI-VOX Control Poten- 
tiometer ia necessary, Adjust VOX DELAY until VOX 
relay holds for the desired time after speaking. 


THE ABOVE ADJUSTMENTS ALL INTERLOCK 
TO A SMALL DEGREE, AND IT MAY EE NECES. 
SARY TO REPEAT ALL ADJUSTMENTS ONCE OR 
TWICE TO OPTIMIZE RESULTS. 


3. Adjust MIC GAIN control as in step 1. 
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VOX OPERATION, WHILE MOBILE, 15 QUITE 
EASY AND PRACTICAL, BUT VOX SENSITIVITY 
AND MIC GAIN SHOULD BE ADJUSTED FOR 
CLOSE-TALKING TO PREVENT CAR AND WIND 
NOISES FROM TRIPPING THE RELAY. 


4. Your NCX.3 is now tuned and ready to operate. 
EACITER TUNE and PA TUNE should be readjusted 
when substantial frequency changes are mone, 


CW OPERATION 


1. Lt is assumed that the NCX-3 has been set up for 
SSB operation and it ia now desired to operate cw. 


2. Insert key plug Im rear panel jack. 
3. Set MAIN TUNING to desired CW frequency. 


4. Torn FUNCTION swatch to TUNE and adjust 
transmitter as for SSE operation. 


5. Turn FUNCTION switch to CW, depress key 
and adjust CARRIER BALANCE control until meter 
reads SCM) ra, 


6. The SCX-3 is now tuned for CW operation, and 
In ready fer full break-in = 4 When the key i rr 
depressed to start sending, the VOX relay in the 
NCX-3 actomatically switel ses from receive to trans: 
mit. The WOX relay will bold in until the operator 
stops sending, and then will automatically switch to 
receive. By adjusting the rear panel VOX DELAY 
control, the operator may set the “hold-in” relay time 
to his Jiking. An external keying moniter mary be 
helpful in monitoring sending. 


AM OPERATION 


L. Tt is assurmed the NUCA-3S has heen set up far 
Sek operation and it ie nea desired to operate AM. 


2. Either VOX or PTT operation should be selected. 


4. Tom FUNCTION ewitch to TUNE and aed just 
transmitter te 300 tia, under tune condithons. 


4. Turn FUNCTION switch w AM, torn MIC 
GAIN fully ecw, and trip transmit relay as described 
in step lo or 2 onder Microphone Gain Adjustment. 


5. Adjust CARRIER BALANCE until meter reads 


150 ma. 


6 Advance MIC CAIN until meter just flickera on 
volte peaks. 


7. The NCX-3 is now adjusted for AM operation, 
and the AM detector is automatically in use. Because 
of the high skirt selectivity of the NCCX-3 filter, AM 
signals vill probably sound more natural when tuned 
Sightly to one side of the “neak.” 
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THEORY OF OPERATION 


The NCX-3 transceiver, designed to cover the 0, 
40 and 20 meter amateur bands, combines a pe 
conversion superheterodyne receiver and single side- 
hand transmitter, both employing a common crystal 
lattice filter. The final Pi sills | and driver tuning 
clecults of the transmitter serve aa commen AF cireuits 
for the receiver. The carrier oscillator and VFO are 
common te the receiver and tranamitter circuits while 


the receiver first IF stage ia used as a low level ampli- 
fier in the transmitter-exciter function. The use of 
common filter and AF input components, in particular. 
results in an extremely sensitive and image-firee selec- 
tive receiver as well as a high quality, low distortion 
SSB transmitter. — ¥ 

The operation of the NCX-3 is best understood by 
reference to the block diagram, figure 2. 


Figure 2. NCX-3 Block Diagram 


THE TRANSMITTER 


The transmit signal path of the NCX-3 is indicated 
on the block diagram £. a dashed line. The micro- 
phone input cireait is designed for high § ance 
dynamic or crystal microphones and provides for con- 
nection to «a pudhter- microphone circuit, The 
microphone input i connected directly to the grid of 
the pentode section of a GANS tube which Operates as 
a microphone pre-amplifier, The output at the plate 
ef the microphone pre- ifter is coupled to the 
microphone gain control which feeds the grid of a 
triode ltr en tube which is used as a 
speech amplifier. e plate cirewit of this speech 
smpbider pai to ate of the deflection electrodes 
of the 7360 balanced modulator. 


A 12BA6 tbe is used asa crystal controlled Pierce 
oseillater operating at 5.2009 me. for carrier genera- 
tion. The oscillator circuit uses the screen and cathode 
of the 12BA6 tube, The oscillator section is electron 
coupled to the suppressor and plate circuits which 
feed the balanced modulator load. The carrier signal 
is obtained across & resistive plate load and fed through 
a voltage divider to the grid of the 7360 balanced 
modulator. A balancing network is connected to the 
front panel carrier balance control and the deflection 
electrodes. of the 7360 halanced modulator tbe, In 
addition, the plate of the balanced modulator provides 
phase balancing through CLOT for maximum carrier 
suppression. The balanced primary winding is coupled 
to a single-ended s*condary which serves as both the 
= source and Joad for a four-pole crystal lattice 
filter. 


The outpat of the crystal lattice Alter is fed to the 
grid of a 12BA6 fret IF stage with a single tuned 
plate cireuit tuned to approximately 5.2 me, The out- 
put of this plate circuit is ccugied the grid of the 
IZREG transmit miner. 


The VFO uses a I2AU6 tube operating os a 
grounded plate Colpitt: oscillator, The tank circuits of 
this oscillator use extremely stable capacitors to provide 
for minimum warm-up drift and mazimom frequency 
stability. As in the carrier oscillator, the actual oscilla- 
tor circuit operates between the screen and cathode 
of the 12AU6 tobe so that electron coupling may be 
used for isolation of the loads. Qutpat from the VFO 
is obtained across a resistive plate load and is coupled 
to the oscillator grid of the T2BR6 transmit mixer. 


The plate circuit of the transmit mixer contains a 
single tuned coil which feeds the grid of the 12RY7 
transmit driver, The plate circuit of the transmit 
driver also contains a ah tuned tank cireuit which 
feeds the grid of the final amplifier, The coils in the 
plate circuits of the transmit mixer and transmit driver 
are band awitched to provide for coverage of the 30, 
40 and 20 meter amateur bands. The tuning gang is 
tracked so that exciter tuning can be accompleche 
with only one control, The gains of the transmit mixer 
and driver are such that a driving signal in excess of 
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100 volts can be obtained at the grid of the fina] ampli: 
fer, this aseiring linear operation of the ewrciter te 
well above the bevel necessary for proper drive to the 
final. 


The final amplifier employs a pair of OG)5 tubes 
operating in parallel, A bias adjustment is provided 
in the grid circuit for adjustment of idling current. 
The plates of the @GJ5 final ces are coupled to 
a high-efficiency Pi network. Pi network incor: 
porates band switching for selection of proper in- 
ductance and load capacitance to enable tuning of a 
40 to G0 ohm resistive load ower the entire A, 4 and 
20 meter amateur bands. The Pi network is designed 
for continuous operation at a power level of 200 watts 
input. Neutralization is provided by means of a small 
adjustable capacitor coupled from the plate of the 
6G]5 final amplifier to the partially bypassed return 
of the final grid circuit coils (driver plate coils). When 
the NCX-3 final amplifier ia properly neutralized. 
maximum output on a matched antenna will cccar at 
the point of plate corrent dip as indicated om the 
‘athede current meter. 


THE RECEIVER 


The NCX-3 receiver circuits are indicated by the 
double solid lines in the block diagram, figure 2. The 
receiver RF circuits are common to the transmilter 
circuits, The high impedance point of the final Pi 
network, at the pir othe 6GJ5 tubes, is capacitively 
coopled to the grid of a 12BA6 RF stage while the 
plate coils of the J2BY7 transmit driver stage are 
connected directly in parallel with the plate of the 
I2BAG RF amplifier thus providing for receiver RF 
selectivity and common receiver-tranemitter tuning of 
the antenna and RF circuits. The output from the plate 
of the RE amplifier is coupled to the signal grid of the 
1ZBE6 receive mixer. Output from the VFO is coupled 
to the oscillator grid of the 12BE6 receive mixer. The 
plate circuit of the receive mixer is connected directly 
across the secondary of the halanced modulator trans- 
former which serves as the impeull woil ta the eryatal 
lattice Alte. 


The output of the crystal lattice filter is identical to 
the circuit weed for transmission and couples to the 
grid of 2 12BA6 first IF amplifier. The plate circuit 
of this amplifer employs a single taned circuit operat- 
ing at approximately 5.2 me. which feeds the grid of 
the second EF amplifier, as well as the transmit mixer 
previously mentioned. The plate of the second IF 
ampliher —_ employs a single tuned circuit to fred 
the grid of the third IF amplifer, and the plate cir- 
cuit of the third IF amplifier employs a single tuned 
circuit which feeds the detector and AGC cipcuits 
through separate voltage dividers. The product de- 
tector employs one triode of the L2ZAXT tube with the 
signal from one [F voltage divider fed to the grid. A 
BFO signal is coupled from the crystal controlled car- 
rier oscillator to the cathode of the product detector, 
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and the resulting audio signal is obtained across 0 
reatstive Inad in the plate cirewit, In AM operation, the 
cathode of the product detector is grounded, thus pro- 
viding a highly efficient grid leak AM detector. 


The output from the plate cincott of the product 
detector is cou to the audio gain control, thence 
to the grid the remaining triode section of the 
IZAXMT tube functioning as a grid-leak biased, first 
audio amplifier. The plate circuit is coupled to the grid 
of the GAQS audio output stage. The plate cirewit of 
the audio output stage feeds the output transformer 
having « sccondery designed to match a 3.2 ohm 
speaker load. This output signal is also available at 
the phone jack, The low-impedance nature of the 
phone jack feed permits use of either high- or low- 
impedance phones with satisfactory operation. 


A second feed i obtained from the plate circuit of 
the last [F amplifier and ta fed to a voltage-doubling 
ACC rectifier. The low-impedonce driving source pro- 
vides a rapid charge of the AGC hus. en the sig- 
nal disappears, the negative AGC voltage on the AGC 
hus cannot discharge through the diodes and must 
discharge through ASS which provides a long release 
time, thos making the AGC circuit a very effective, 
fnst-attack, slow-releose circuit. This ACC information 
ia fed to the grid of the remaining half of the 12ATT 
tube, functioning as an 5-meter amplifier, and is also 
coupled te the grids of the RF singe, and the fire! and 
second TF stages for AGA contrel. 


THE SWITCHING CIRCUITS 


A front panel funetion switch provides for OFF- 
55B-AM-CW-TUNE functions, A rear panel mode 
ewitch provides for VOM or PTT operation. When the 
front panel function switch is in the OFF position, the 
primary peiwer circuit is open, When the NCX-3 is 
weed with the NCA power supply, this awitch can: 
trols the IL7 volt ie caer to the power supply. 
When the NCXD power supply is used, this switch 
controls power to @ primary power switching relay in 
the power supply unit. 


Transmit-receive circuil transfer of the NCX-3 is 
provided by the uae of switched bias voltages to as- 
cure maximum trowble-free operation. In addition, 
only one relay is used. While receiving, the relay is 
closed; while transmitting. the relay is open. Specific 
relay contacts function tdentically for all modes of 
operation and will he discussed first: 


I. External Helay Terminals: 
a. Terminals 1 and 2 open on receive, closed 
on bnanannit. 
h. Terminak 2 and 3 closed on receive, open 
on transmit. 


2. Receiver Bias: 
a. Grounded on receive. 
h. Open with 0 wolts with the bus on trans 
mit, 


3. AGC: 
a. Open with AGC information present on 
FeCeIVve, 
bh. Grounded on tranemit. 
4. Transmit B: 


a. Grounded on receive, 
hb. Closed with 220 volts on transmit. 


5. Receiwe H: 
a. Qoaed with 720 yolts present on receive. 
b. Open on transmit. 


6 S:Meter Circuit: 

a. Open for S-meder operation on receive, 
bh. (irewunded on transmit. 

There is one remaining switching function im- 
portant to the various modes of operation of ther 
WCX~t. In order to consider this switching operation, 
we must first discuss the VOX circuits. A signal 
coupled from the plate of the GANE pentode speech 
welt to the Vox sensitivity seminal is, im turn, 
coupled to the grid of the fret VOX amplifier. The 
signal at the plate of the first VOX amplifier couples 
te the prid of the second VOX amplifier, The VOX sig- 
nal at the second VOM amplifer plates couples to the 
VOX. detector. A signal simultaneously derived from the 
plate of the GAQS audio output tube is fed to the 
ANTLVOX sensitivity control which in turn feeds the 
ANTI-VOX detector, A DC voltage, proportional te 
the audie information passing through the receiver 
channel, is developed by the ANTI-VOX detector and 
is used to back-bins the VOX detector, With proper 
rontrol setting. the amount «of information obtained 
from the load speaker through the microphone and 
WOX channel is always less than obtained direcily 
From the audio outpat stage through the ANTI-VOX 
detector. Thus, speaker information “ay iota the 
NOX-3 microphone will not trip the ox circuit. 
Any additional information, such as the voice of the 
eperator, will cause the VOX information to exceed 
the ANTI-VOX information and the VOX detector 
will begin to conduct. The resulting negative voltage 
at the VOX detector output is developed serosa an RC 
network in which the resistor is varied hy means of 
the DELAY control, The low-impedance driving 
source of the VOM circuit allows rapid charging of 
the circuit. The discharge time can he varied frem 
a fraction of a second to several seconds. This nega 
tive voltage is applied to the prid of the relay cantral 
tule and cavers the relay to open when VOX in. 
formation is obtained through the microphone channel 
this placing the NCX-3 in a transmit condition. 


Tf the front panel function awitch is placed in the 
S35R or AM positions and the rear panel function 
swith is placed in the VOX position, speech informa- 
tion will tripe the relay. Transmit hias is grounded 
through an additional relay terminal net mentioned 
above, thas making the transmitter operative by re- 
moving the bias and connecting the neceszary + ine 
formation, Simultaneously, the receiver is silenced hwy 


bias which appears on various receiving stages. When 
VOX information disappeara from the microphone 
channel, depending upon the setting of the delay con- 
trol, the bias on the grid of the relay tobe will dis: 
appear and the relay will close, returning the NCK-3 
lo a receiving condition, 


For push-to-talk operation (PTT), the rear mode 
awitch ia placed in the PTT position. This accom- 
plishes two different connections. First, the output of 
the VOX amplifier is short-circuited, thus preventing 
tripping of the relay any voice information fram 
the microphone channel. Secondly, the transmil hins 
bus is disconnected from the relay and can he shorted 
to ground through the push-to-talk button, This alone 
will net change the NCX-3 from a receive to transmit 
condition. The sereen of the transmit mixer which 
is fed through a 22,000 ohm resistor ia al approximate- 
ly 2720 volts during receiving conditions. en the 
transmit bias bus is shorted by the posh-to-talk button, 
the transmit mixer sfarts to conduct, dropping screen 
voltage to approximately &) volts, A ait 8 divider 
18 arranged from this eereen to the big supply in such 
a manner that the voltage is approximately 5 volts 
posilive on receive and 40 volts negative on transmit, 
duc te the corrent drawn by the screen of the transmit 
mixer. This negative voltage is fed to the grid of the 
relay tube through the keving diode causing the relay 
to open, placing the NCX-3 in a transmit condition, 
thus — = the switching of the NCX-3 in the 
PTT é. 


Tt should be meted here that bias derived fram the 
screen of the tranemil mixer ts also supplied to the 
audio outpat and product detector stages by use of the 
muting diode, thus silencing the receiver before the 
relay a chance to function, thereby providing for 
completely silent rective-transmit switching. On 
reverse transition from transmit to receive, a tite 
constant is incloded on the receive bias bus which is 
fed to the fret audio amplifier thus assuring that bias 
will remain on the first audio amplifer until after 
the relay has closed, agam providing a silent transmit- 
receive transition. 


With the front panel function switch placed in the 
AM position, the control operation is identical to that 
an the SSB position. The VOX functions of the mode 
switch may be used in the same manner as used for 
single sideband operations. Fer AM “ralicn, the 
tranamit bias bus is connected through the function 
switch and relay to the grid of the carrier oscillator, 
causing the sociilaine te stop functioning each time the 
NCX.-3 is in a receive condition, thus providing proper 
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AM reception without BFO. At the same time, the 
cathode of the product detector ts grounded to convert 
it to a griddeak AM detector. When transmit bias is 
removed, the bias on the canner oscillator disappears 
and normal carrier generation is obtained. 


With the front panel fonction switch in the CW 
piwition, the plate circuit of the speech amplifier is 
grounded, This eliminates the possibility of the micro- 
phone producing unwanted modulation during cw 
operation and also prevents tripping of the VOX 


circuit by information entering a live microphone 
channel. The key is connected to the transmit bias bus 
an the CW ition. However, to prevent accidental 


tripping of the transceiver, it is not connected on the 
AM and SSH positions, The function of the keying 
corcoil 1 identical to that of the posh-te-talle iret 
with the exception that alter the relay has tripped, as 
discussed on the push-to-talk function above, the delay 
time constant of the WOXM circuit will hold the relay 
in a transmit condition. The key is directly connected 
to the transmit bias bus and each time it is opened, 
the transmitter will cease functioning due to the pres- 
ence of bias on the transmit mixer, driver and hal- 
anced modulator. The relay will trip at the instant 
the key is touched. The relay will. then remain open 
resulting in grid block keying. When keying stops, 
the delay lime constant will allow the relay to close 
returning ihe ACK 3 to a receive condition, 


Finally, with the function switch in the TUNE 
position the transmil bias is grounded, again placing 
the NCA-3 in transmit acl tripping the relay. In this. 
case, the function switch alan unda one of the 
deflection electrodes of the TH balanced neodulator, 
providing complete carrier unbalance for purposes of 
huning the tranamitter. 


Metering is accomplished by wsing an accurate 
D'Arsonval meter designed to read voltage mero 9 
very small value cathode resistor in the cathode return 
of the two f46)5 final amplifiers. During transmit, the 
S-meter side of the metering circuit is grounded, pro- 
viding a direct return of the cathode current metering 
eirenit. During receive, there is mo current flowin 
in the 6GJ5 amplifier tubes due to the removal a 
screen voltage from the 665 final ampliher by the 
relay terminala, The S-meter amplifier cathode is un- 
prounded and the S-meter circuit return path is com- 
pleted through the eathode resistance of the final 
amplifier, Thus a single meter functions as a cathode 
current meter when the NCX-3 is placed in a transmit 
condition, and as an S-meter when in a recetve condi- 
tion, 
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DETAILED USE OF THE 
INDIVIDUAL CONTROLS 


The operating instructions in the firet pages of this 
manual enable rapid set-up of the NCX-3 for SSB, 
AMM of (2 transmission. A more thorough knowledpre 
of the operation of the individoal controls will allow 
the operator greater Aexibility and will encoura 
better operating practices. Operation of the AUDIO 
GAIN control, the BAND switch and the MAIN 
TUNING control are conventional and straightiorward 
and will not be discussed in the following section. 


THE FUNCTION SWITCH 


Tt is important to note the various interlocking fea- 
tures of the FUNCTION awiteh, In the SSB or AM 
positions of the FUNCTION switch, cither VOX or 
PTT operation may be used. The rear panel VOR. 
PTT switch selects either of these two es of opera- 
tion. The Tear panel key jack ie disconnected from 
the infernal corcutt of the MCCK-3 in these bee posi 
tions, thus allowing a key to be plagged inte the KCK: 
4 under all modes of operation. Accidental claaing 
of the key will not trip the unit te transmit if the 
FUNCTION switch is in either the SSB or AM 
tion. In the AM position, the FUNCTION switch 
grounds the cathode of the product detector to convert 
it to an efficient triode detector and applies transmit 
bias to the carrier oscillator during receiving periods 
thus silencing the heat frequency aacillator of the re. 
Celver, 

If the front panel FUNCTION switch is placed ini 
the CW position, the rear panel key jack is connected 
for automatic break-in operation. At the same time, 
the plate of the microphone preamplifier is grounded 
to prevent accidental modulation of the tranamitted 
signal by a microphone connected to the WCX-3. Dar: 
ing CW operation, the rear panel MODE switch can 
he in either the VOX or positions without any 
effect on the operation of the transceiver, The slight 
audio “beep which may be heard from the loud. 
speaker al the beginning of each keying cycle ia the 
result of the extremely fast attack time P the break-in 
CW cirewit which eliminates “clipping™ of the first dot. 


Finally, in the TUNE position of the FUNCTION 
awitch, the keying cireait is internally grounded, 
placing the NCX.S in & transmit eonditian, At the 
same time one of the deflection electrodes of the T360 
halanced modulator tube is grounded, providing for 
more than mermal drive to the finel amplifier for tune 
up. Tt is important to note that if the FUNCTION 
switeh its placed in the TUNE position and an antenna 
is conmected to the WOX-3, full power tranamisaion of a 
CW note will cceur and can cause unwanted inter 
ference on the frequency and band in use. Tone-op 
procedure should therefore be limited to as short a 
time as possible 


THE PA TUNE AND PA LOAD CONTROLS 


Adjustment of the PA TUNE and PA LOAD con- 
trols is inter-dependent. For normal ose, the NCK-3 
is placed in a TUNE position. The EXCITER TUNE 
contral ia set for maximum meter indication. The PA 
TUNE control is then set for minimum indication, in: 
dicating resonance of the Pi network. For a normal «i 
to 60 chm resistive antenns. the PA LOAD control 
ehougld then be rotated from a maximum ecw poeition ‘te 
rncreaee the meter reading. As this is done, there will 
be some inter-action with the PA TUNE control and 


it will be necessary to slightly ine for minimum 
meter indication. As the PA LOAD is advanced, the 
Munim meter reading will Increase, Proper = 


for 200) watts peak input oecurs at 300 ma. (mark 
in ted on the meter scale}. This loading current 


slevuld net se pace since the Pit network design 
js such thet addin prwer input from a TOO wollt 
supply will not result in additional power output. 
Abowe 300 ma. the efficiency of the NCX-3 final 
amplifier will be impaired and no further output will 
be obtained. 


Proper operation of any linear final amplifier de- 
pends on proper idling current adjustment and on 
aafhecent drive for adequate ak pate corrent during 
an off-resonance condition. The adjustment of the bias 
setting of the NCX-3 final amplifier is discussed onder 
a separate bias adjustment paragraph. Assoming this 
setting has been made for an idling current between 
50 and Of) ma., it should be posible to obtain & maci- 
mum off-resonance plate current in excess of 350 ma. 
with the NCK-3 final amplifier, As the PA TUNE 
control is rotated through the minimum cutrent point 
fidlip), the meter should indicale a definite rise to 
either side of the resonant point. If TOO volts is being 
properly supplied to the plate cireuit of the fi 
amplifter and the EXCTTER TURE control is properly 
adjusted, this off-resonance current shoold exceed 5d) 
ma. Tf this current cannet be achieved, the onuse 
should be investigated. Typical reasons may include 
any of the following: improper BIAS setting, improper 
EXCITER TUNE adjustment, low plate sapply voltage 
to the final amplifier under full load conditions, bow 
driver B+, defective final amplifier tubes, or improper 
— of the exciter stages resulting in low driving 
signal, 


As mentioned above, low plate supply voltage to the 
final amplifier will frequently result in difficulty in 
obtaining a suttable off-resonance current. The WOX-A 
power supply is rated to deliver 700 volts to the final 
amplifier with a 115 VAC input. The NCX-D power 
supply is rated to deliver 700 volts to the plate circuit 
of the final armplifer with o 12.0 wele input to the 
power supply. [fF the AC line voltage or the mobile 


battery supply voltage are low, the power auipply ime 
pul will be reduced. Under these conditions, an off- 
resonance plate current of Iess than 350 ma. will 
probably occur. This will not impair the operation of 
the NICKS transeriver, provided the PA AD con- 
trol ia mot adjusted for excessive loading conditions. 
In fa evenll ahoulld the LOAD roantrel advanced 
ao that the plate corrent at the resonant dip exceeds 
3% of the off-resonant plate current, which is noted 
by detuning the PA TURE central, 


In many instances an antenna load will be presented 
to the WCA-3 which is outside the 40 to O) ohm range 
of the Pi network of the MICK.3. Antennas presenting 
this type of impedance should, if at all posible, be 
adjuzted to present a proper load at the NCX-3 
antenna terminals. This con be done through the use 
of matching metworks and in many imearnces thrageh 
the simple expedient of tailoring the length of the 
antenna trinsmistion line to mexlify its terminal 
impedance. Generally speaking, if the NCXM-3 exhibits 
a Tesonant plate current in the dip im excess of 30K) 
ma. with th PA LOAD contre] pointed to ils full 
counter clockwise position. the antenna load impedance 
is below 40 chma and cannot be suitably matched 
to the WCX.3. Tf, om the other hand, the resonant di 
is anil] lesa then 300 ma. with the PA LOAD contre 
rotated to ita full clockwise position, the antenna load 
impedance is above 60 ohms. It is powsible bo modify 
the Pi network output capacitors of the WCX-3 to take 
care of some misleading in these directions, With the 
PA housing removed, a group of three mica capacitors 
will be seen just below the BAND «witch and con- 
nected between the BAND switch and chassis, These 
capacitors C-4, 0-3 and C-2 are Fespectively 220, 470 
and 1200) paf. They appear in parallel with the front 
panel PA LOAD control as shown on the schematic 
diagram and may be altered to extend the range of 
the Fi network, Tf the load impedance is too low, the 
capacitance should he inereasecl in size and if the 
antenna Joad is too high, the capacitance should be 
decreased in size. A good quality silver mica capacitor 
may fre used for this purpose. ft is advisable te gee 
as lnrge a case size on these capacitors as can be 


bite tried, 


There is, of course, some interaction of trning br. 
tween the PA LOAD control and the PA TUNE con- 
trol, Tf load matching, as descrihed in the preceding 
paragraph, is attempted, it is posible that the tuning 
of the PA TUNE control will be shifted to a point 
where the control will no longer bine the entire arna- 
teur band. In this ewent, it will be necessary to achieve 
antenna match through the use of external matching 
techniques. Tt is also possible that the antenna line 
will present on inductive or copecilive component to 
the NiCX-3 antenna terminals. In this event, there may 
alse he a shift of the PA TUNE control ao that it will 
aM tune the entite amateur band. Again it will be 
necessary to alter the antenna impedance by means 
of an external matching network or correction of the 
antenna difficulties. SSH operation should not be at- 
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tempted unless the NCX-3 is properly matched and 
loaded sine: severe distortion can result with any 
improperly adjusted SSB transmitter or transceiver 


CARRIER BALAMCE COMTROL 


During tune-up conditions discussed under PA 
TUNE and PA LOAD control settings above, one 
dellectian electrode of the T3d lal anced) roedlater is 
erounded providing for complete carrier unbalance. 
Having accomplished proper transmitter hene-wp, it is 
nectmary bo wise th: CARRIER BALANCE econtral oo 
properly set up the NiCX-3 transceiver for operation 
enn SSB, AM aor CW operation, Far SSH ope ratian, 
the NCX.3 ja placed in a transmit condition, either 
threaeh use of the push-to-talk button or the WOK 
circuit. Ineither event, the MEC CAIN contend should 
he in ite full ecw position ao that no aodio melulatbon 
will occur. It in necessary to rotate the EXCTTER 
TUNE control for maximum meter indication. The 
CARRIER BALANCE control is then adjusted for 
minimum cathode current meter indication, This 
meler reading should lie hetween 50) and 60 ma. if 
the BIAS control is preperly adjusted. When the 
CARRIER BALANCE control is properly set, it moy 
he left on this position for all subperqunemt single-side- 
band work. A more precise indication of CARRIER 
BALANCE contre! setting may be obtained theo 
the usr of an external eee illoscope commected to the 
antenna line or by listening to the carrier on a sepa: 
rate receiver. With proper carrier balance and toning 
of the transceiver cipeuits, the indication on the anten- 
na line should nat eweeed 0.5 voles peak-to-peak ern 
the cacillnacope display. 


For AM operation, iL is necesaary Te aed just the: 
CARRIER BALANCE eontre either ew or cew from 
the balance point until the final amplifier cathode 
current meter Indicates a final ampliher current of 
150 ma. This eorrceponds to approximately 100 watts 
input to the final amplifier, thus assuring operation 
of the final amplifer tubes within their plate dissipa- 
fon rating. 


Finally, for Cw Operation, if it necesary to ad just 
the CARRIER BALANCE control either cw or cow 
fram its sera selling antil a cathode current indica. 
tien of 30 ma. is obtained. This assures an input 
to the final amplifier of 200 watts during key down 
transmit comditions af CW aperalion. Normal keying 
wave forms have approximately a SOG duty evele: 
that is, there is full output for approximately |, 
of the time and mo power input for the remaining 
50S of the time. os the Time-Averaged inpat 
to the Snal amplifier ia atill approximately 100 watts, 
ASuring conservative operation of the final amplifier. 


MIC GAIN CONTROL 


Aguming the NCX-3S has been set op for proper 
tuning of the final amplifier and exciter stages and the 
CARRIER BALANCE control has been properly set 
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for carrier balance, the MIC GAIN control should be 
advanced wntl the cathode current meter readg be- 
tween LOO and 150 ma, average on speech content 
from the microphone. Occasional higher peaks, parti- 
cularly on long-vowel syllables may be noted, The 
single sideband audio information so deve has a 
rapidly varying energy content and the cat cur- 
rent meter will rapidly fluctuate between the 40 to 50 
ma. idling corrent and the LO+150 ma. avera 
meter reading. Actyal peak current ix sppataatae 
400) ma. This fluctuation will be affected by the na- 
ture of the speech content, the individual voice, and 
the damping of the meter movement. Generally apeak- 
ing, the meter indication will be higher for long 
drawn out vowel sounds than it is for crisp consonant 
sounds. Here again « more accurate setting of the 
MIC GAIN control can be made with an cacilloscope 
connected to the antenna line. To make this adjust 
ment, the NCX-3 FUNCTION switch should be placed 
in the TUNE position and the oscilloscope add jeembencl fie 
display the peak-to-peak power output level. This level 
should be noted of marked on the oscilloscope face, 
The FUNCTION switch is then retarned to the SSB 
position and the MIC GAIN control is advanced until 
the peaks of the SSB wave form illustrated in figure 
5-J of the Test and Alignment instructions just reach 
the previously-marked oscilloscope level. It will be 
noled that any additional advance of the MIC GAIN 
control will cans clipping of the peaks of the SSE 
wave form. There os. i COrresponding increase 
in the average power output under this condition of 
mi adjustment, bot this clipping action will rezult in 
the generation of unwanted spurious al informa- 
lion {or “splatter") outside of the NOS passband 
and should be avotded. 


For AM operation with the CARRIER BALANCE 
control sel as recommended ahove, there will be a 
steady meter reading of 150 ma. As the MIC GAIN 
control is advanced during speech, AM modulation of 
the final amplifier will occur. When the MIC GAIN 
ooniral setting, reaches a point where the cathode cur- 
rent meter fust indicates a slight Hicker of speech 
peaks, modulation is 1O0%%. Operation of the MIC 
(GAIN control abowe this setting should not be used 
since excessive drive will cause clipping of the modu- 
lated envelope and will result in unwanted spurious in- 
formation outside of the passhand of the NCX.3. 


CALIBRATOR CONTROLS 


When the accessory MCU-27 100 KC calibrator is 
plugged into the octal socket on the rear apron, 1) 
KC crystal markers are available for precise calibration 
of the NICK-3. The calibrator t activated by means of 
a push-pull awiteh {an tat 4 45 and =i rene: 
ceivers) on the microphone gain control, PELE to turn 
calibrator on. 


AUDIO AND RF GAIN CONTROLS 


Litth need be said about the operation of the 
AUDIO GAIN and RF GAIN conrels, The AUDIO 
GAIN control is adjusted for comfortable listening 
level in the loud speaker or ear phones. The RF 
GAIN control may be eet to individual opeyator pref- 
erence with the exeeption that the S-meter reading 
will ke g funetion ‘of the RF GAIN contre! setting. 


Normal operation of the NCX-S S-meter is obtained 
with the RF GAIN control set in its full cw position. 


S-METER ADJUSTMENT 


Proper S-meter adjustment of the NCX-3 is ob- 
tained by disconnecting the antenna wath chee: NtX.3 
sei for SSB reception and the RF gain fully ew. The 
S-meter adjustment i# rotated until the meter indicates 
between O and 1 “S" unit on the S-meter. When the 
antenna ia reconnected, the S-meter will indicate the 
signal strength of incoming signal or background 
noise on the antenne circuit, 

WOXM-FTT SWITCH AND VOX CIRCUIT 
ABJUSTMENTS. 


The VORX-PTT awiteh i located on the pear panel. 
It may be set to cither mode of operation depending 
on individual operator preference or whether or not 
the microphone is equipped with a push-to-talk bat- 
ton. Proper microphone jack connections are illus- 
trated in figure | 


Assuming that WOA operation is selected, the oper: 
ator will find that the VOX SENSITIVITY and VOX 
DELAY control settings of the NCX-3 are remarkably 
free from interaction. The extreme VOX sensitivity 
available in the NCX-3 permits foll anti-vox insertion 
at all times. As a result no control potentiometer is 
required. The VOX SENSITIVITY control is advanced 
slowly until the microphone just trips with normal 
speaking level. Mobile operation at this level should be 
set for close talk to the microphone since the high level 
of road, wind and motor noes will otherwise tend to 
accidentally brip the VOX cirenit, The VOX DELAY 
control ts then adjusted for the desired release time. 
Release time in the order of 1/10 of « second will be 
obtained in the full cew position of the VOX DELAY 
control and in the order of a second or more in the full 
cw position of the VOX DELAY control. 


[t should be further noted that PTT and CW break: 
In operation i obtained through use of the VOX cir- 
cuit. However, the VOX SENSITIVITY control will 
have no effect on this operation and may be left in an 
position. The VOX DELAY control is effective on bot 
PTT and CW break-i -in operation and should be ad. 
justed to the operator's individual preference for delny 


at the end of the keying sequence or upon release of the 
PTT batten. - 
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TEST AND ALIGNMENT 


NOTE 
TEST AND ALIGNMENT OF THE NCX-3 SHOULD 


ONLY BE PERFORMED BY COMPETENT, 
QUALIFIED PERSONNEL. 


EQUIPMENT REQUIRED 


1. Signal hss providing output at the fol- 
lowing frequenciea: 5.202 me, 3.5 me, 4 me, 

Tome. 7.9 me, 14.9 me. 144 me. 

Vacuum tube voltmeter (VTVM) 

Standard audi outpat meter. 

Sweep generator capable of sweeping at ap- 

proximately 1 cycle per second over a fre- 
eit range from approximately : Aad 5.9 He. 

So. Leng persience oscilloscope with 
low capacity detector probe and having a fire- 
quency ronge from DIC te low audio sad 
Tiss, 

& High frequency oscilloscope covering the range 
from DC to 30 me. with « maximum sensitivity 
of Sf my. per centimeter or better and having 
a low capacity input probe. (Tektronix ty 
S41 with type L preampliher or equivalent. 

7. 30 ohm dummy toad with calibrated output 
power meter cowering the frequency range 
from 3.5 to 144 me. fA high frequeney 
vacuum tube volt meter with a [00 volt fulf 
scale range may be substituled for the calli- 
brated output power meter. } 

B. Power supply capable of supplying +700 volta 
at 300 ma., + 260 volts at 125 ma., and —&80 
volts at 6 ma. with provisions for switching off 
the 700 volt output. 

9. Grid dip meter operating at 4.7 and 14.4 me. 

10. 1000 evele audio generator with an output 
Jevel of 10 mv. 

ll. High quality microphone equipped with push: 
tetalk button. 

12. Transmitting key. 

13. Suitable slignment tools for adjusiment of 
cous and enpacitors. 


INITIAL CONTROL SETTINGS 


> pots 


FRONT FANEL 
MIC GAIN _...2 ull cow 
CARRIER BALANCE Sauces ‘ull. ote? or pa 
RF end AUDIO CAIN wee Full ew 
FUNCTION switch oe “ ~ a gel 
te | 
PA LOAD and “EXCITER TUNE... Full coe 
BAND awiteh . . Bl meiera 
REAR PANEL 
VYOXR-PTT Switch 
VOX SENSITIVITY 
VOX DELAY ......— 
BIAS ow... = 


POWER CONNECTIONS 
Connect the power supply with the 700 volt output 


turned OFF. The heater wire connecting the two 
GIS sockets should be removed, The crystal filter 
crystals should be remaved. 


IF ALIGNMENT PROCEDURE 


With the grid dip meter set te 3.1 me. bring the 
probe into proximily of the erystal filter coil LD. 
Adjust the shugs of the crystal filter coil to resonance 
as indiemted on the grid dip meter. (Take care not 
to couple too tightly te LIS in order to avoid fre- 
uency pulling of the grid dip meter.) Now install 
he eryatal filter crystals, Then turn the FUNCTION 
SWITCH te SSB. In a few seeonds, the relay should 
¢lose indicating that the NOX is in a receive condi. 
tion, Suitable resistance and voltage checks should be 
made to insure proper operation. 

Connect the audio output meter to the speaker “ine 
by plugging the sadio culput meter into the 
jack. Connect the signal generalar through 4 1000 
maf capacitor to the grid (Pin 7) of the 6BEG re- 
eeive mixer. Set the signal generator for output at 
5.202 me. A Tl te 2 ke beat note should be heard. 
Align the Hage of the Alter output can (T2) and the 
Ist, 2nd and 3rd [F transformers (73, T4 and TS) 
a well aS the bwtitom slug of the balanced neediulater 
transformer (T1) for maximum output. The signal 
generator output should be reduced throughout this 
alignment procedure eo that an output of 100 mifli- 


walls is never ex 


BALANCED MODULATOR ADJUSTMENT 


Connect the high frequency oscilloscope to the june- 
hon of C59, Cet, Xl, and AS at the Alter input. In- 
sert a microphone inte the frent panel mice 

jack. Depress the push-to-talk hartton. The ay in 
sien NCX-3 should open, placing the unit in a transmit 
condition. Adjust the top slag of the balanced modu- 
lator transformer for maximum indication on the 

. Carefully adjust the front panel CARRIER 
BALANCE control for minimum indication on the 
scope. This should occur near mid range of the con- 
trol, Carefully adjust the balanced modulator plate 
iriimmer C1iy for minimurn inaiembion w hiile: rocking 
the front panel CARRIER BALANCE control through 
the null, After adjustment, the scope peak-to-peak 
display should indicate fess than 10 mv. peok-to-peak 
when the CARRIER BALANCE control is set for 
Tinimum and ore than 15 volts peak-to-peak when 
the control is aet full cw and ecw. Adjust knob on 
shaft so that null occurs at 12:00 index, 


CRYSTAL FILTER ALIGNMENT 


Connect the high frequency oscilloscope to the grid 
(Pin 1) of the 12BAG « second IF amplifier. Continue 
to hold down the push-to-talk button, keeping the unit 
in @ transmit condition. Adjust the top and bottom 
Sogs of the balanced modulator transformer (T1) and 
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the slug of the filter output can (T-2) for maximum 
indication on the cecilloscope. Extreme care alould 
he used to inaure that these adjustments are rocisely 
made since care in these adjustments will result in leas 
difficulty in the following sweep generator checks. 

Release the push-to-talk button; the relay of the 
NWA-3 should close indicating a reborn fo receiving 
condition. The display on the oscilloscope should dis- 
appear os the relay clicks, rie deat the high-frequency 
oscilloscope connection and the al ator com 
nection. Set the function switch to are) Attach the 
output of the 5 mc. sweep generator to the eid (Pin 
T) ef the GREG receive mixer, Connect the low fre: 
quency oscilloscope probe to the junction of C78, CRT, 
D1, and D2, With the sweep generator outpot set for 
ap roximately SM EV. Hind oscilloscope di ¥ shemled 
indicate a filter curve with a shape similar to that in- 
dicated in figure 5-A. The slug of the filter ates 
eotl (T2) should be slowly withdrawn from the coil 

to elevate the right-hand side of the display. Tf the 
dinky indicates excessive peak-to-valley excursion, 

“ripple”, the top slug of the balanced modulator 

transformer (T1) should be carefully adjusted to 
rater tai Face this ripple as indiented ini figures 5-B and 
SC. The bottom slug of the balanced modolator 
transformer (TL) may be ali htly adjusted to correct 
tilt in the filter curve. With proper alignment, the 
resulting curve should look like figure 5-1 

A check should mow be made for IF regeneration by 
observing the filler curve. ITnerease the aweep gen- 
erator input by 20 dh and reduce the RF gain to ob- 
tain the same amplitude ol oscilloscope display. There 
should be no major change in the shape of the corve 
which reali. 


CARRIER OSCILLATOR SETTING 


Note the IMC level of the top of the filter corve mow 
being displayed on the oscilloscope. Return the RF 
gain control to maximum gain and stop the sweep 
generator. Manually adjust the sweep generator fre- 

ency until the oscilloscope spot comes down the dis- 
alg curve to the level neted, being careful that this 
evel is obtained on the low frequency side of the filter 
curve, The frequency of the swe erator if how 
accurately set rs ri‘ int 20 a aw the carrier 
shape, Flace the FUNCTION switch in the SSB posi: 
tion, At this point the _ on the oscilloscope display 
should become a vertical line indicating the presence 
of a beat mote. Slowly adjust the carrier oscillator 
trimmer for zero beat as indicated by a slow visible 
wertical oscillation of the spot. 

This completes the alignment of the receiver IF, the 
crystal filter and the carrier cacillator. The sweep 
generator and oscilloscope connections may now be 


remowed, 


¥FO FREQUENCY ALIGNMENT 


Connect the high frequency signal generator to the 
anienna terminals of the NCK- 3. Set the signal gen 
erator frequency for 4 mc. Set the main tuning dial 


for 4omc. Adjust the 80) meter coil (L16) for zero 
beat. Now act the signal generator input for 3.5 me, 
and tune the main tuning dial toward 3.5 me. A beat 
note should be obtained in the region of 3.5 me. on the 
dial, Uf this beat note occurs at 2 dial setting above 
3. mec., the 80 meter trimmer (C00) should be turned 
in a direction to increase ca Lf the beat note 
occurs below 3.5 mc. on the ial ecrease the trimmer 
capacity. Hetorn the signal menerater amd roan dial 
to dome. Repeak the 30 meter coil slug for sero beat 
and again observe the location of the beat mote near 
3.5 me, with the mput generator set to 3.5 me. Repeat 
this procedure until the 3.5 me. beat note occurs al 
the 3.5 me. dial marking with the 4 mc. setting exactly 
al mero bent. 

With the inpot signal generator set at 4 me., tune 
for zero beat with the main tuning dial. Switch the 
signal generator input to 14.4 me. and switch the 
BAND switch to 20 meters, A beat mote should be 
observed indicating correct alignment of the 2) meter 
hand. The difference in beat note between fi and 3 
meters a5 the RAND awitch is changed should not ex- 
ceed 2 ke. Repeat this test at 3.5 and 13.9 me. Again 
the difference in the beat note should not exceed 2 ke, 
There ia no alignment adjustment for correction of 
ercor in this band-awitching process. Tf thie beat note 
dees exceed 2 lee. it will he necessary to trouble shoot 
the band-switching cirenits of the 

Set the signal generator to 7.3 me. and the main 
tuning dial to 7.3 mec. and the BAND switch to 40 
meters. Adjust the 40 meter col (L15) for zero beat, 
set the signal generator to 7 mc. and tune the main 
tuning dial and observe the location of zero beat. Re- 
peat the process used on the 4) meter band, adjusting 
the 40 meter trimmer ia) for alignment ol the 7.3 
and 7.0 me. pointa. Renvove the signal generator. 


TRANSMIT MIXER AHD DRIVER 
ALIGNMENT 
(Connect the high frequency oscilloscope to the jume- 
tion of (23, RS, R4 and RT in the grid cirewit of the 
6GTS final amplifer. Set the BAND switch to Bf 
meters and the FUNCTION switch to tune. The relay 
should again drop out indicating thet the unit has 
heen placed im a transmit condition. Set the main 
tuning dial te 3.5 me. and the EXCITER TUNE con- 
trol to 1, Adjust the BO meter mixer ooil iL 11) and 
the &0 meter driver coil (LT) slugs for maximum in: 
dication on the oscilloscope. When the slags are Ser 
erly adjusted. the peak-to-peak — voltage on 
ostilloacope should ga P00 Sel the main 
tuning dial ta 40 me, * and rotate the EXCITER 
TUNE cantral clockwise until a maxtrvam is reached 
on the oscilloscope presentation. At this setting, the 
should indicate in excess of 100 volts peak-to- 
. A compromise may be made with the settings 
of the mixer and driver slugs to achieve proper tun- 
ing at both ends of the band while remaining within 
the range of the EXCITER TUNE control, and still 
salistying the requirement thet more than DO) volts 
peak-to-peak he available at both extremes 


Set the BAND switch to 40 meters and repeat the 
abowe procedure at 7.0 and 7.4 me, while adjusting 
the 40 meter mixer coil (L102) and the 4) meter driver 
coil (LS). Again both points must be within the 
normal range of the EXCITER TUNE control end an 
output of more than LOD volts peak-to-peak most be 
indicated on the oscilloscope at both frequencies. 

Set the HAND awitch to 0 meters and repeat the 
above procedure at 13.9 and 14.4 mo. while adjusting 
the 20 meter mixer coll (LIS) and the 0 meter 
driver coil (L9). In this inglaner, the EXCITER 
TUNE control should be set to 4+ for the low fire 
quency adjustment at 13.9 me. 

This completes the adjustrert of the mixer and 
driver stages with the exception that a alight mis 
alignment mow existe im the driver coil due to the 
presence of the oacilloecope probe during the pre- 
Vitus adjvatinents and mensurementa. This error will 
be corrected during testing of the final amplifier 
stages fo be deacribed Later. 


ADJUSTMENT OF THE MEUTRALIZING 
CAPACITOR 

With the high-frequency cecilloscape atill connected 
ta the grids of the final ampliler and the BAND 
switch remaining at the 20 meter hand, the frequency 
of the main tuning dial should be set to approsi- 
mately 14.2 me. Set the EXCITER TUNE control for 
maxinum indication on the oscilloscope, Now set the 
FUNCTION switch to the OFF position. This should 
remove all power from the NCX-3. Set the grid dip 
meter to 14.2 me. and bring it into proximity of the 
final tank coil, and then increase the sensitivity of the 
high-frequency cecilloscope. A signal should appear 
on the grid of the GGJS tubes and he visihle on 
the oscilloscope. Adjust the neutralizing capacitor 
(17 for a minimom indication on the oscilloscope. 
This will result in an approximate neotralizing capaci- 
tor adjustment. A final ethene will be A 8 
the final oamplifer checks tmmediately following. 


FINAL AMPLIFIER TUMIMNG CHECKS 


The NCX-3 constroction dees not provide for any 
alignment of the fine] emplifier. However, it is neces- 
sary at this time to check the final amplifier fer r 
operation at the high and low ends of all bands. In 
addition, it is necessary to make « alight final adjust- 
ment on the driver plate coils and on the neutralizi 
capacitor, These checks showld be made in the fol- 
lowing sequence: 

1. Connect the heater wire between the two 6GJ5 

sockets. 


2. Place the FUNCTION switch in the CW posi- 
tion and allow approximately 34 seconds for 
WOrTh-up of the ral amplifier tobes. 


CAUTION 


UP TO THIS POINT. THERE HAS BEEN NO 
POWER APPLIED TO THE FINAL AMPLIFIER. 
ALL CIRCUITS WHICH HAVE BEEN OPERATING 
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ANE WHICH HAVE BEEN TESTED ARE LOW 
LEVEL, COMPARATIVELY LOW VOLTAGE CIH- 
CUITS. FROM HERE ON VOLTAGES AND CUR- 
RENTS ARE PRESENT WHICH ARE DANGEROUS 
TO PERSONNEL, TO THE TEST EQUIPMENT, 
AND THE UNIT UNDER TEST. IT [S ESSENTIAL 
TO BE SURE THAT Ni} PIECE OF TEST EQUIP- 
MENT IS MIS-CONNECTED TO THE NCX-3. IT 
1S FURTHER IMPORTANT THAT PERSONNEL. 
BE CAUTIONED AGAINST (CARELESS HAN. 
DLING WHICH MAY RESULT IN PERSONAL 
CONTACT WITH DANGEROUS VOLTAGES, AND 
THAT THE NCX-3 NOT BE PLACED INTO A 
TRANSMITTING CONDITION WITHOUT PROPER 
TUNING SINCE DAMAGE TO THE NCK-3 MAY 
RAPIDLY RESULT. IN A NUMBER OF THE 
FOLLOWING TESTS, THE TRANSMITTER WILL 
BE OPERATED AT FULL POWER OUTPUT. IT 
[S IMPORTANT THAT THE UNIT BE RETURNED 
TO A RECEIVING CONDITION IF MI5-INDICA- 
TIONS ARE OBTAINED, OR IF THE TEST IS NOT 
COMPLETED WITHIN A PERIOD OF 15 SEC- 
ONDS, OR IF THE UNIT IS NOT TUNED UP 
WITHIN A PERIOD OF 15 SECONDS. OTHER- 
WISE, SERIOUS AND PERMANENT DAMAGE 
MAY OCCUR IN THE FINAL OUTPUT CIRCUIT. 


Disconnect all teat equipment from the NCK., 
Attach the 50 ohm dummy load with calikrated out- 

tometer to the NCK-S antenna terminals. With a 

; Velimeler, set the bias af the grid of the final 
amplifier te —45 vy. Apply 700 volts from the power 
supply to the plate circuit of the final amplifer. Wirth 
the BAND switch still on the 20 meter band, set the 
main tuning dial to 14.4 me. Now turn the FUNC. 
TION awitch to TUNE and rapidly peak the EX- 
CITER TUNE for maximum ‘meter reading on the 
combination Semeter and cathode corrent meter. 
Adjust the 20 meter driver plate coil {L9) for maxi- 
mum meter reading while slowly rocking the EX- 
CITER TUNE eantrol This will cerrect for the pres- 
ence of the cacilloseope probe in the previews setting. 
Now rmoiate the PA TUNE eontrol and obeerve 
whether a dip occurs in the plate current reading. 


It is now neoressary to check the final setting of the 
neutralizing capacitor. Note the current reading of 
the dip. Tf it is less than 300 ma. rotate the PA 
LOAD cantral in a cw direction while retuning the 
PA TUNE control to maintain tuning to the plate cor- 
rent dip. Continae thig proacens until an inpul cor- 
rent of 300 ma. i obtained. Rotate the PA TUNE 
control to either aide of the resonant point and ob- 
serve the plate current meter, Th is necessnry that the 
off-resonance current exceed 350 ma. Having noted 
the off-resonance plate current, return the PA TUNE 
control to the plate current dip at 300 ma, and observe 
the power output, which should exceed 120 watts, 
Carefully rotate the PA TUNE control to either side 
of the dip and ohserve whether the power output rises 
or falk, With proper setting of the neutralizing ca- 
pacer, the power outpot should decresse on either 
side of the dip. Of the power output actually risex ax 
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the tuning control is tuned away from the dip, it will 
he necessary to slightly readjust the neutralizing 
capacitor. is can be quickly done on # trial ane 
error hasis by introducing a slight rotation into the 
neutralizing capacitor and observing whether maxi- 
mum power output secors at the plate current dip. 
As proper cannes tal is achiewed, maximum power 
output will oecur at minimum plate current, The 
neutralizing capacitor should be left at this setting for 
all subsequent tests, 

A toning check at full power should be made al 
14.4, 13.9, 7.3, 7.0, 4.0 and 3.5 me. At each fre- 
quency the PA TUNE control is set for a plate cor- 
rent ip and the PA LOAD control ia a rotated 


in @ clockwise direction. As the PA LOAD control 
ia advanced, it will he necessary to agg lel the 
PA TUNE control to stay in dip. tinue this 


process until the minimum reading in the dip cor- 
responds to 200 ma. on the meter, The power output 
ahould exceed 120 watts at all frequencies when the 
NCX-S is loaded to 300 ma. in the plate current dip. 


If a proper dip can be obtained at the extremes of 
each band and within the range of the PA LOAD 
control, we can assume that the final amplifier is tun- 
ing properly. Returning the FLUNCTT awitch to 
the CW position should close the relay, indicating 
return fo A receiving. condition. We have now estab- 
lished that we have a pee functioning final ampli- 
fier for CW power. We have made no checks on the 
dynamic operation of the transmitter. These checks 
will be made using a 1000 cycle audio tone, 


MODULATION, CARRIER 
SUPPRESSION, SIDEBAND SUPPRESSION 
AND OVERLOAD CHECKS 


Connect the audio generator to the pak ag rg 
and supply 10 mv. of audio signal to the NCX-3 
Rotate the FUNCTION awiteh to the SSB setting, con- 
nect the high frequency oscilloscope to the antenna 
line which is connected to the dummy bead. lose the 
PTT circuit to place the NCX-3 in a transmit condi- 
tion. Rotate the CARRIER BALANCE control full 
ew or full cow. Tome the amplifier of hagas 

wt at 300 ma, inpul, as described in the previous 
eer A level be exceas of 100 volts peak-to- 
peak should be noted on the oscilloscope. Now, slowly 
rotate the CARRIER BALANCE control toward midt- 
point. The oscil fevel and the cathode current 
meter reading should fall. Set the CARRIER BAL- 
ANCE control for minimum indication on the ascillo- 
scope which should correspond with a minimum indi- 
cation on the cathode current meter. Adjust the 
BIAS contre! for 50 to Gf) ma. on the meter. The level 
remaining on the oscilloscope should not exceed 0.5 
volt peak-to-peak thos ssauring a carrier balance in 
excess of 30 dl. 

To check far proper sideband suppression, rotate 
the MIC GAIN contre! slowly in @ clockwise direc 
tion, A signal should again appear on the oscilloscope. 
The MIC GAIN should be i ema until the signal 


reaches 150 volts peak-to-peak, The cathode current 
meter should, at this point, indicate 4 current in the 
region of 2300 ma. The wave form alt thes point should 
appear as indicated in hgure 5-E. It iy necessary to 
note the level of a on the wave form relative to 
the total wave form level. The ripple should not ex- 
eeed 1/50 of the total wave form, 

[t is important to note the difference between car- 
rier balance and unwanted sideband au ae 
the previous measorement. If the CARRIER BAL- 
AN oontred 18 rotated ever so slightly, the wave 
form of figure 5-E will be altered to the wave form of 
figure 5-F. Uf this wave form is poesent while attempt: 
ing to make the sideband suppression measurement, the 
CARRIER BALANCE control should be alightly ad- 
justed in order to compensate and return the wave 
form to that of figure 5- 

Now, further advanee the MIC GAIN until the 
cathode current meter past reaches 300 mo, os set hy 
our previews tune-up procedure, Mote the osci 
level. Slowly advance the CARRIER BALANCE con: 
trol either ew or ecw from the balance setting. As 
this ocrors, the wave form wall begin th develop large 
cuapa and peaks which will mol exceed the nee 
cacilloacope level. Slowly reduce the MIC GAIN. By 
carefully adjusting between the MIC GAIN and the 
CARRIER ALANCE control keep the peaks at the 
pre-determined level. Tt should be peorset be to olitain 
a picture as illustrated in figure CG, [t is important 
that the peaks of this figure be exactly al the level 
determined with the balanced carrier at 300 ma. of 
the cathode current. Thia is equivalent to = two-tone 
test and is ueefol in indicating distortion in the [rans 
mitter channel and performance of the nopetulatin 
circuits, The wave form which ohaerverd Fisk 
have a clean sharp cusp and should have « sine wave 
envelope. There should be no flattening of the peaks 
and no broadening of the cusps. Typical incorrect 
wave forma are inviicated in figure 5-I. 

Tf all tests are completed satisfactorily, we can a2- 
sume that the transmitter is working properly, al- 
thengh it is of value to check the dynamic operation 
of the transmitter with -h information. To do 
this, return the MIC GAIN to zero and balance the 
carrier with the CARRIER BALANCE control. Now, 
remove the oudia stator from the microphone jack 
and replace it with the test microphone, Press the 
push-to-talk button and normally into the micro 
phone. Slowly advance the MIC GAIN control until 
the peaks of the resulting signal reach the amplitude 
used for the previews two-tone type olf test. t this 
point, the cathode current meter will be Muctuating 
rapidly with the apeech content. The current meter 
should generally average around 100 ma. of current 
and the oulpul wave form should appear as illustrated 
in figure af. 


SWITCHING TESTS 


The transmitter portion of the NCX-3 is presently 
connected to a dummy bed with an oscilloscope and 
is tuned fo resonance for maximom power cutpeat. 


Wah these conditions extuldished, check the entire 
switching vence in the following Manner : 

1. Place the FUNCTION awiteh in SSB and the 
PTT. VOX bain in the PTT position, Press the 
push-to-talk button and speak into the microphone. A 
aandand SSE output should appear on the oacillosrope, 
The NUX-3 should make a nevis] ese transition fram 
receive to transmit. Release the push-to-talk button. 
The NCX-3 should revert te receive. 

2. Place the VOX-PTT switch in the VOX posi 
tion. While speaking into the microphone, slowly 
advance the VOX SENSITIVITY control until the 
relay trips the writ into transmit. This transition 
should be noierless except for the click of the relay. 
Stop speaking and the transmitter should return to 
receive. 

4. Speak into the microphone to cause the NCK-3 
lo tranemit and adjuat the VOX DELAY control full 
cow. Stop speaking and the NCX-3 should go back 
Eo receive in approximately 1/10 af il sroond. 

4, Torn the VOX DELAY control foll ew and 
speak inte the microphone. The NCK-3 should 
switch lo transmit; stop apeaking and the NCX-3 
should return to receive in two to three seconds, In 
each case, a standard SSB signal should be observed 
on the oscilloscope while speaking inte the microphone. 

5. Set the FUNCTION switch to AM and repeat 
the above tests for PTT and VOX operation. 

6. While speaking into the microphone, adjust the 
CARRIER BALANCE control from the nell point and 
ohaerve on the oscil » the introduction of carrier 
into the side-band sign 

7. Place the FUNCTION switch in the CW posi 
tion. Advance the VOX SENSITIVITY control Pall 
ew (maximim senaitevily }. Speaking inte the micro. 
plewne in this condition sheuld ast result in tranamil- 
receive «witching. 

& Set the VOX-PTT switch to PTT and press the 
PTT button. The NICKS should mot switch inte transmit. 

% Insert a key into the key jack. A tap of the 
key should place the NCK-3 into a transmit condi- 
tion. Upon release of the key, the unit should revert 
lo TeCeLve iti Ll of a second ta 2 ar 3 aerarnels. de- 
pending on the getting of the VOX DELAY control. 

10. Held the key closed, speak into the microphone 
and advance the MIC GAIN control. There should 
be no evidence of modulation on the oscilloscope. 
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11. Set the transmitting k for a beng serpes al 
dots. Adjust the CARRIER ALANCE central for 
transmitter culpa just below Tull power. Ohaerve the 
series of keying pulses on the high-frequency oscil- 
lescope. A proper keying pulse should appear as in 
figure 5-R. Figure S-L. and 5-M indicate Improper 
keying Sequences, 

12. Set the FUNCTION switch to TUNE. Observe 
that foll power output is attained on the oscilloscope. 
Adjusting the CARRIER BALANCE control should 
produce rich change In the output sipnal. 

13. Speak into the siicropthoce and advance the 
MIC GAIN centrel, There should be ne evidence of 
modulation on the oscilloscope. 


CAUTION 


IN THE FOLLOWING SERIES OF TESTS. 
THERE IS NO LOAD ON THE TRANSMITTER 
OUTPUT. IF THE UNIT SHOULD GO INTO 
TRANSMIT UNDER THIS CONDITION, SERIOUS 
DAMAGE MAY OCCUR IN THE FINAL OUTPUT 
STAGE AND TO THE SIGNAL GENERATOR 
WHICH WILL BE CONNECTED TO THE AN- 
TENNA TERMINALS. 


SENSITIVITY MEASUREMENTS 


With the RF GAIN control in the full ew position. 
reduce the signal generator inpul te the region of 1 
ov, Tone the NCX-3 for a beat note of approximately 
14) cycles and peak the EXCITER TUNE and PA 
LOAD Controls. Switch the signal generator output on 
and off and abserve the change in the auch oulpral 
meter reading. Adjust the signal generator input until 
the audio output meter rises 10 db when the signal gen- 
erator ia turned on. The resulting signal generator 
output is the reoeiver sensitivity. Sensitivity figures 
should be less than | po volt at all frequencies. 

Rotate the RF and AUDIO GAIN controls full cew, 
set the S-meter adjust contro) B25 for zero on the 
5-meter scale, 


§-METER ZERO ADJUST 


Rowe the RF and AUDIO GAIN control full 
orw, srl the S-meter ad just control RES for zero on 
the S-meter scale, 
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Figure 3. MCX-2 Chores Loyou!, Top View 
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Figure 4, NCX-3 Chossa Loyout, Bottom View 
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PARTS LIST 


ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE FOLLOW. 
ING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC. 


PART 
DESCRIFTION NUMBER 
Socket: Hela A Se 
Socket 7 : . _ B-27674-1 
Socket, F Pim coco. = ee er | 
Transiormer == Audio —... B-LO4S.2 
Trimmer Ceramecon (Carrier One.) ou H-19783-2 
er ADE 
Trimmer — Mice (Balanced Medulator) ASMHST 
Switeh VOM-PIT — 0 
Sinp — relay terminal — 0. A-T3614-2 
Capacher, E Elocarelytic i a gee (C-19458-h 
Potentiometer, MIC GAIN ounce _ B-RE 
Fmentioneter, CARRIER BALANCE. .........- _B-ST68-7 
Potentiometer, (Dual), RF-AF GAQN Wo. B Td 
Switch, Function... STZ 
Potentiometer, SMeper oon Dore SeenON +E eOsal a 
Potentiometer, VOX SENS ooo. _...1-SE 1.2 
Pobemtiommeder, ATAS oo.....c-ccsccccescccccmeceasessssss f-Sie).1 
Pontionester, VOX DELAY... AS06414 
Jock, boy, 2 cht. ecccecen. . coe APOE 1 
Capacitor, Variable. igor TURE _C-50Ts) 
Capacitor, Variable, P A Loan - a coven lr HO WEEE 
Capacitor, Vartwkle, PA TUNE . ae 
Wafer, (PA BAND maitch) . «ASOT 
Capacitor, Neutralizing —..._.. B-S0ate 
Capacitor, Variable (¥FO) . TET 
(ear | rn — coos Ee ST Eh 
Ge ASOT. 


Ll — Ceramic (VPO} 
Shaft, (BAND switch) ..... 


Coupling (BAND switeh) 2. oA. 12611 
yg. CXimit-neceinr } sis A- 
Sobort, Mig soe tesseeseeeseters : 
Call, Mizer, 30 Mater .._..........-.....---.. f- 57 
(oil, Miser, 40 Meter ccc . 
Cal, Mixer, 0) Meter i 
Cail, Deieer, SO Meter uo. 
Cail, Driver, 40 Meter ..—_........-........-.... SOT ST 
Cail, Deieer, BO Meter... siemens B50TS5 
oil Meal filter 000 E-S0763 
Cal, ¥FO (ia) Mb ~ ae —..B-50T51 
a aH. 50TS? 
Treonslormer, Balanced Modulator .......... ee | 
Tranaflormer, Filter Qninput comune SETS 
Cg ee on wseoalfll SETS: 
(oil —- PA Choke oo T5014 
Ce 50734 
ee —— Parasitic 2. B-507s4 
a ee ee on A, OP 
eS ee a. 1) 
Choke — Hester... .-- ee 5747-2 
Choke — Antenna sooner eave wonmoneeal ERE 
Resistor, 3.2 ghee 2 watt #39 ce alt PABLO 
Reaktor, 25K 5 wart + 10% eee ee B-17436-11 
Resistor, 1000 sha 1 war 2 Lo E.1434-12 
Capacher—Ceramic 1) eat Speci = 2. A-S1 
(Capacitor-(eramic 51 aaf ac ad | 
Capacttor—Ceramic 75 aaf |) Vals +5 ASS 
Capsctior—Ceremic 32 oat Ratings | = Sop... AS} 


PART 
DESCRIPTION HUMBER 
Capaciior—Coromic 30 ef = 10%., A-SI 


Capaciter—Cleramic 00 #f 1 RY = 206% .W AR 
Capecitor—Crranke SI wef Zero oel 2%. A501 13-3 
Capacitor—Ceramic 120 e@f Zero Coe! * a AS0113-2 
a ae 15 awf NTSO = 5%. A SO Y- 15 - 
2 30TH: 1S0-K 


A Say 
A-S082) 
vont 4 
fae TS 
_LBYT 
BE6 
1ZBA5 
J2AL6 
A 
aANT-A 
12AUT 
SANS 
Toe 
Take, FAT? ——.__ niece | 
Lanep. a SPLAT 
Lamp Socks Assembly Panel .. BS) 
Crystel—S2008 Carrier Oecillator ASOT 
ee Acre 
Copel S203 Pier... sssssssssssnseessvsssvsessssssnonae A-SOTST.2 
Plug, Jones, ot | : A-SS 
powell ag hon ea ee ae 
vy Front Pas coc eeaessanaee 
Meter—=] ma. ......—__..... eee CS 
Keoh, Main Tant—217 with Aluminum Cap hag 17-2 LA 
Keoh—DMial Skit—S7 with Alamiaum (Cap... PS-F-7-2-1-A 
Keoh==#7 with Aluminum Cap aed Mot NPSN. TL 
Koo Special oo —— 
ee 
ee rr BSR 
Kroh—Alumineans bene with Dot — 2... NPS-D-7-2-L-(- 
Shaft, PA TUE .. = ASE 1 
Shalt, EXCITER — sfesteeananed A-SI? 
peat PA LOAD pe nee eNee ace 
re i naan Bw) 
Phuc, Prati ..cscscscccssssenssssun (otras OAD 
Agershly Cabinet... ie aa acti E-si 2-8 
Extension Fawn a we A-SDBSO 
FowleFubber 0 mala) 
Boshing—Moahile Mounting Bho _.........-...+ ALT 
Nuts— Mobile Afounting Bracket —20....0.-c.0 ASML LET 
Hare ke Mounting Bracket ........—~.....--.e BESS 
Bracket—Siorews ou. css qeomer 1s 1a4 erannacsaaraene roxoef So 
Bracket—Pira ... een ASDG80 | 


THE FOLLOWING Dit VOLTAGE MEASUREMENTS ARE TAKEN WITH A VIVM WITH AN INPUT RESISTANCE 
GREATER THANK 1 MECGOHMS. RECEIVE VOL.TACES ARE TAKEN AT MAXIMUM RF GAIN WITH Nit SIGNAL 
[MPUT. TRANSMIT VOLTAGES ARE TAKEN FULL POWER OUTPUT INTO A SO OOM DUMMY Load. 


Tube 


Va 


va 


Web 


WT 


Wal 


Ve 
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Type Function Pin i tes wre i u 


— === 


= 6 io — “SV ANUSTANLE WITH BIAS CONTROL 
Teen raid, A, 


AC ic ae DEPENDING 
SUPPLY 


oY ADTUSTARLE WITH Et Lab eT i 
rs | 


oS FINAL AMPLIFIER 


FW bo NOT MEASURE 
+ 6 ON TRANSMIT 


zx : i 
a a SE a a ee 


| a ee 
Ee ee ae a 
=, =I 

a iz 
= Be ee 
= gonna a sp ear 
, * 
ae ee Se a = 
Co —_ kar ae ’ 

ee | 2 F COR DC DEPENDING Of SUPFLY 


ES | Ge ___ ae 
Sp Seer 2 = amt 


pn ae ee i 


So 
SPEECH AMPLIFIER [—~)— ———— 7 DEPENDING ON STPPLY 
ee es be) | DEPENDISG Of Shr. 
ey NSE i CES 


2 a TT 7 
MICROPHONE [C4]. ___§ Ss, 
FRE-AMPLIFIER ' 2 t RECESS 5 ecuetes 
RELAY CONTROL co. SE OF AM FUNCTIONS | 
eRAPIRE™ 
=a Ss SS TRG) SPEEA 
RF AMPLIFIER PS A OTE i DEPENDING Of SUPT 
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NCX-3 SPECIFICATIONS 


Frequency Range: 3480 Ke to 4070 Ke. G980 Me to 7310 Ke. 13880 Ke to 
14420 Ke. Types of Emission: §$8 (LSB 80 and 40 meters. USB 20 meters! 
AM (SSB with carrier inserted), CW» RF. Power Input: 200 watts 3S8 
200 watts CW. 100 watts AM + RF. Power Qutput: 120 watts SSB PEP, 120 
watts CW, 30 watts AM + Qutput Impedance Matching Range: 40-60 ohms 
- SSB Generation: 5200 Ke crystal filter; bandwidth 25 Ke at 6 db © Fre. 
quency Stability: 400 cycles long-term after warm-up = Suppression: carrer 
—§0 db: unwanted sideband —40 db * Operating Facilities: all modes — 
full AGC and &Meter on receive: $8 — VOX or PTT transmit, product detector 
an recesve: AM — VOX of PTT transmit, triode delector on receive; CW — grid 
block breakin transmil, product detector on receive + Audio Input: High im 
pedance, low level » Controls: Front panel — Main Tuning. Band Selector, Audio 
Gain, RF. Gam, Microphone Gain — Calibrator on-off, Mode (off. 358, AM, 
CW, lune), Carrier Balance, Driver Tune, PA Tune. PA Load. Mic. input. Phone 
jack; Rear panel — Vox Sensitivity, Calibrator, Vox Delay, Bias Adjust, VOX PTT 
Switch, Key, Ext. relay + Metering: PA cathode current on transmit; 5-Meter on 
recene * Receiver Sensitivity: 1.0 uv for 10 db SN ratio * Receiver Selectivity 
2.5 Ke at 6 db Recewer Audio Output: Better than 2 Watts: 3.2 ohms = Size: 
61/16" H, 1354" W, 118" D * Shipping Weight: 25 pounds. Power Require- 
ments: 700 V.0.C. @ 300 ma. 280 V.D.C. @ 175 ma, —80 V.D.C. @ 10 ma, 
17.6 V. @ 5A. + Tube Complement: 18 tubes, 6 diodes, 26 Functions; parallel 
6GJ5's in final amplifier. Mechanical: Ys" solid extruded aluminum front panel: 
perforated steel enclosure; cadmium plated steel chassis, anodized brushed 
aluminum gimballed mobile mounting bracket « Main Tuntng Ratio: 45:1, em- 
Moying planetary and split gear drive * Finish: Front panel — Hydro-etch of- 
white matte with brushed aluminum trim: Koobt —- Mil-Spec, matte black; 
Enclosure — gray-blue wrinkle enamel 
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NCX-A POWER SUPPLY 


Thee WOK Paneer Sapp a= a Figen catia ratral 
supply capalde ef pervichinge all neeessary perwer to 
eperate te Wlienal WOM teueesiver or other sim: 
thir eqeaganent. The -apqdy is leaped ono wrayebeline 
perferatad cabinet with a front panel matching the 
sty Dirigr wk the WOR deedigdhert weil dhe supply 1s a 
Po eval speaker whieh tm mierutes! diechiod the 
firvveit jute! Thi saapepels ix rep eippuenl willy ff geewere 
pl al A" cate sa that itomay bee comnreted lipetly 
tothe WON traesiver, with one adher power or 
egress we rapanvaerd jeer rreypiieesd. 


fie fer rine fe the oberg: diagram, iiy VAC a 
sepia! fren thee die cord ghreagh the paswee sapgely 
Dareder diary Fare, A peur af wate fairies hi-els is Pn. 
casted foo He WAS hire Fons 1 sl a nf the 
calide cowl) plugs A beri eetifiecr ansarige efivelies TOL. 
6 TRS aol DR seeing oc Tedkee To and ele filter 
rapueatirs (7 amd OF piviele TH yadis de tee the final 
compelifore Males fee tee WEYL | Thee Migde erdtage etrpe 
rs ix oreqia bill vil supplying TH) wills al OMe tie Ap pereeei- 
mately Wit ome. a ietier than 2°) nequlation frum 
mine be tam lead, Ee ender te peonle 
maine eiicienes inthe SOMA oupplle. ihe few 
wellage le is taken from the center tag of the high- 
seliaes worl “Pee les etage de free the ermine 


Hoag  Gltered ha rhoke 12 gaul rapper ler a | ee 
soggectl good beether diltenced Ie resister HS sad Hits 
ininel a {bet bapare thar itew tale thie sey 4 Paneretaarer, 
This poetides 0 vades cu T25 ie. ot terentend af 
play it He-sim trae he is a WR ohirta defee-ntisy Preeapstriy 
tee prewenl sheek haar, 


The ont ty vial af thie bite trian ol “FD is eeenifee! bev 
elpialis 105 coved PW This pvt tiiesl roripeaet as Federal 
Ves Che: eeemabeigucntioag: olf resteteer EY ard eae eer C4 
the pepaekidles FW gadis al aypqereecitncetcdy VI ma. feor 
bine pees be fermi Soe the power plige PT, 


NCX-A SUPPLY RATINGS 
Kil 'T: 
Wa VAG * Peer), Se eek “rama 
1.4 Amperes, 10 Watt 
17 Amapacres, 465 Was 
i ie 
Hel Veelnger THO WE! op SD tee AOD org 
law Wediaer Dea WMS oe 125 ome. 
Nias Velie Bl WIC ae Vf ma. 
DIMEN SIOWS 
Be woke fag we TES deep an DEY feet, 
WEIGHT 
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NCX-D POWER SUPPLY 


The VEX Power Sappdy is a transistorieed self 
verilhvting TMS ote [Mo ceenyerior employing aulorrntio 
revere: galacity praiection aecel autematic shark iret 
pated tien, The WO-1 sagopa ive TH vide, BRO evel, 
anel Rf vale orligges fron a PE velo pewalive an nega 
Hee sraumd pewer sere, 

Referring to the schematic cfeigram. (1 and (2 
nee 250K deamsistore pan rae arige tm oa anllf werillating 
circuit he supply 12 VAL power to the primary of 
the dranefermer, “The peewee eupply oseillatir rpms at 
a frequen, of FW eves per seid diedead of the 
tastil PR eed oh aed etd the oriaees nie w litre 
afien aswinted with this ype el power supply. ewer 
i supplied te this transistors ilar eocuit thremagh 
eettaet= of the relay KV. The enil of the elie Kis 
sampled) with, peewee when | 03 oe ce upigeliend thecal 
Hiss WM) i series with: the tedaw esi Tf thie siaggaly 
talaga is meer aeemertel de the WEY ated 2] 
willl cet cunachiet Thar. relay AD cannot chee ard the 
Jeower ~anpayals ix pirates teal ayainst gevilental reverse 
pedlarety 

The Sigh weiaer cercmfary supplies power te a 
entice athe abel iene wireaiil ered Hae af MTovubes re. na. 
VO ved CAT ool Filter eageeriters EF aril OCR This 
© prene peters ghee THD ole ap HA pas be fer rernuncel af 
he: dearmirael doce) = Heesastare FEA ds ap elewudieg peaistior 
ip dps Aja phiaps L taFiall ry 

The deem vidltaane tis Fie eee vel thie: trol ie 
filia-s feeiaaeg) fae Dir evdate rea talieg et te iif Aer 
Va8 PRR. Ute cerird May, The- cemyagenit af Opis Per iefera prvte 
foe, lteter Tey ihe sumtibamation of TD and 09 sane 


ies 280 abe an 125 ma. te terminal & of the terminal 
tart, Power sapped ba the fas winding i reeti- 
fort fey all napa ism | fabie-wesd by rapa ileay rs (ws shagh 
pls Bil wale al approamately ft ea. te terminal 7 
of the pemer sapply terminal board. “Terminal beard 
comection Ais a commen lead whieh prewides a 
een rere Car eels af the aleve mentioned supply 
teiltages. 


INSTALLATION INSTRUCTIONS 


“The NAM) jeewre supply i Fursieheal wagh fear 
W042 threaded romanting Redes an eve aol tyece siedes 
awl awe jevard supply, Th: supply sorted fer full 
pewer ohtie al a omavimomn aintdent famperature of 
YF, 66 04, The BX may Te mennteal in 
taany lecations in the atihiamolabe. meh as ie thee 
Brak, aides the seat, apa Woe dealin let ihe 
Wa=h, in extraned) cancer beeation fay thie WK 
is aubaape ut a lanine=tate phe eranfiaiu saMaiiaiti, ai jure 1%, 
thesis rd peaelicttenr eliaarages cates tha eredencians sun 
bts tid fee thee DE esting diodes in the manpypl 

Consideration sheild Sor Five ti tte the distance of the 
AOA supply from the battery terminals, Table | 
lixis tarioga peeemimended wire sizes whirh may he 
wee in supply P20 pawer te the WOM supply. This 
take also gives the voltage drop-perdient for teath 
cables when the NOX-D) sapqdy i conning at full 
ferwer ciparity. The pwr cupply may be fratedd 
sime fistanee from the transmifier op bremerciver 
store the remote swttching beads de mot rarry Fuyll 
primary dr power te the supply. 


Since cach installation varies depending upon the 
automebile. the location of the supply. and the oprra- 
ine's preferences, jt is not practiral to supply a wired 
calle to connect the NCX-D supply t ite transmitter 
of transceiver toad. Figure 4 seal the rornnertions 
necessary to supply power to the NICX-D supply, and 
from the NCX-D supply tn the NOMA transceiver. A 
connection from terminal Goof the supply to pin 4 of 
the power plug slould only be weed if the automobile 
hattery has a negative ground. [ff your automotive 
aydem has a positive groand, a lead from pin 4 of the 
pewer phog shegld te tun te pint of the NCX-D 
supply This as shown in the alternate dotted line 
Pamper frir jeeiive we favijoral fei saniTie's., oS willl 
ee Ole: yee oa rian the grein imped fers 
modal cvs caer gremmel owt the harrier trips. 
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DIMENSIONS 


7” whde ow FL" high » Rhee deep 


WFIGHT 
5 pounds 


NCX-D SUPPLY RATINGS 


NM T: 
P2ti + sedis 
at 4 amyerres reerive 
at RP amperee  - CW francmit 
in TRUE: nr 
High Voltage 
Low Voltage 
Rias Voltage 


THA vee at SO to 30K ena. 
eR vide at 125 oma 
= Able ar 10 oma. 


FUSES 


A momentary shirt vieroit of che POee vials aml pal 
will cause the NCD pewer supply to stap oscillating. 
Ne harm will be dene to dhe wait. Normal ayer ie 
will nerar when the ahert riven) is tenced, In ad: 
dition, the 280 walt cutpat and the - AD) ved ccatpar 
ciTests ane Fiasa-al hy #44 pane! lamps Momentary 
ahr cieeait of ether af thea oadpars will esolt in 
fothore of D0 ar 1.2. These Tams may bw repolas eal hiv 
renewing the top caver vf the WCK-D supply. The 

rimary power input ef dhe NOX-D supply is preteeted 
by a slow blow primary power fuse, type MOXA. 
De set replace with aher than the recommended type. 
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AL). READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE FOLI.OW. 
ING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC. 


PARTS LIST 


HCx-A POWER SUPPLY 


PART 
DESCRIFTION HUMBER 
Flug. Jones. Female ASO 
Sade Heloet Petting AAD 
Caperitar, Flerteadytic, 49 whl w)ei58.7 
Te 
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Recifed, Silienn, Sy PV Awa 
Sionilar to CPS Be 
Feseejer, FM eh Ge © I (9 ea 
fein “VL ah, Sow 7 TOPS eg es 
Besivtey, Ab denis, Jib a = TORS [G07 0 
Liver fais APA 
Valle # C anPirder RSaTT 
Frat) Vaqel, 0 enpslete th 
Spehked, a" anal | 50S 
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NCX-D POWER SUPPLY 


PART 

DESCRIPTION NUMBER 
26854 Transivtar 
SMLSUA Trassisiog ....... 
Transformer, Transistor Poneer ASOT? 
Beaifer, Silicon, 200 PIV 

Similar ee TN 
Relay, 17 WTA" was ASFA 
Fiee, BW Angee 4ST 
Kise Moller ASR 
Biesisbor, 3 hes, 10 want ASLO 
Hebi, bt nkm. 2 wan ASICR? 
Terminal, 12 Vi" Aed AAT 1 
Terminal, 1 VOW! Mark . A SAPYE 
Terminal Strin, Barter iS 
apariver, Klectealyiie, 4 eld A 

450 VC Tululae 
Mapenter, Electro, 3 ald FPS? 


31256 VIM. Tubular 
Magacitar, Flecrelytie, 10 afd Aas 1 
150 VIR. Tolealar 


1 aparibnr, Fleearelyiie, Sl ald AeA 
mB VT 

Heat Sink. Transinnne AMT? 

tae, MEX SSeet 

Caner, MUL TH Sin pegely Aad 

Terrains) Aare, wx fh ‘supply eri Racy 
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Figure 1. NCX-A Power Supply Schematic 
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19 Pw Suet NCX-D Power Supply Schematic 


—— FOR NEGATIVE BATTERY GROUND 
| USE TERMINAL 6(BOLD LINE CONN) 
OF NORD SUPPLY FOR HEATER SUPPLY 
WHEN THE NEGATIVE BATTERY TERMI- 
WAL IS GROUNDED - 
FOR POSITIVE BATTERY GROUND 


O 


ae SERRE ERE EES USE TERWINGEL 4 (OGTTEOD LINE 
LA CONNECTIONIOF NOX DO SUPPLY 
ih 12.6 ¥ iNPUT FOR HEATER SUPPLY WHEN POSITIVE 
? BATTERY TERMINAL 15 GROUNDED 


POWER COM HTR HTR -BO 260 FOO 
SWITCH GND (OND) 1-GND) VOLTS 
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PLUG SHOWN FaCiG 


COMSECTOR EAD a 
IWIRFES ENTERING FROM AE AR) 


Figure 7, ANCM-D Wiring Connections 


CUSTOMER SERVICE BULLETIN 


January 2, 1944, 
Sales Bulletin: #CIB 63-8 


Enclosed you will find tvo resiatore to be installed in your NCE=-5 per the instructions 
provided, Total time to make the mod should be no longer than five minutes, 


As you may be aware, the NCZ-3 15 susceptible to an "FH" effect on speech pegks, 
resulting from overnodulation, improper loading, insufficient low Ht, ete, Since 
they may be closely controlled by the operator, most, if not all, of these problems 
are absent during Jixed station operation, Howewer, mobile operation by its nature 
da euch that it is often difficult to keep from hitting tha rig too hard or to be 
oertain that the transceiver is tuned right on the butten. Accordingly, one or a 
combination of the above can result in a signal that "FH'a*", 


We strongly encourage you to make this change at your earliest convenience, as it 
results in quite a dramatic improvement in the operating characteristics of the NCI-3, 
The result of this modification is the complete elimination of any "FH" tendency, even 
under exaggerated mlatuning or too-high microphone gain, In fact, testa we've mm on 
Eany unite at the factory indicate that it 1s ispossible to makes the NOZ-3 "FH" with 
the mod installed, unless voltage is so low that the VR tube will not ignite (a oon- 
dition whieh should never exist). There are a couple of desirable side effects as 
well--power output is increased, and overall linearity ia improved, We must say that 
we've never had anything but compliments in either of these areas, but we make the 
point anyway. We suggest that you oaks the sod even if you don't operate sobile, if 
for no other reason than to bring your unit up to date with the latest NOX-3's being 
ahipped, 


Modi fi oation Instructions 


Remove your HCZ=-3 from its case and turn upside dow with the front panel facing 

you, You will note that at the rear of the chassis just in front of the Jones power 
plug ie the 40-40-20 MFD filter capacitor, C96, and the voltage regulator tube socket, 
Vlg-042, The resistor, RLO7T (2.5K wire wound), should be removed from the circuit, 
This resistor is connected from the 40MFD section of the capaciter, C9, (the section 
where there is 4 jupotion of two red leads and which is nearest the FA load capacitor} 
to Fin 5 of the VR tube OAZ, 


How from Pin § on the VR tube socket solder the new 3.5% resistor, The other end of 
this resistor should be soldered to the terminal on the barrier strip nearest the YR 
tube socket where there 1s also a purple lead and one end of « 750 ohm resistor. 
(Those parte should remiin soldered to this terminal), Dress the leads so they are 
as short as possible, 


The next resistor to be replaced is BLO (8.2K gray, red, red, silver). This resistor 
ie connected between Fin 3 of the Jones power plug and one leg of the bias oontrol, 
RY. This resistor should be removed from the circuit, and the spaghetti tubing 
resoved from the resistor, 


The 4.7K resistor supplied should be cut ao that about 3/4" of lead remins on either 


National Medio Company, ine. : FY Waeshingicn GL, Melrose 76, Mass + Ares Code 817 NOrmandy 53-4000 - Tws-61T-685-5032 


2 eee 2 ese ches Oe Oe, en 


aia. 


side, Place the spaghetti tubing on the leg of the resistor that will be soldered 
to the bias control, The new 4.7K resistor should be soldered to the same points 
ag was the 2.2K resistor which was removed, The resistor should also be dressed 


in the same manner, 


A double check should now be made for possible errors or short circuits, Replace 
the transceiver in the cabinet, and secure all the mounting serews, This will 
complete the modification of your NCK-3, 


oy 
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CUSTOMER SERVICE BULLETIN 


May 31. 1966 
NCxX-3 
CSB 66.2 


National Radio Customer Service Bulletins are provided free to all 

registered owners of cur equipment. Information contained herein 

ia gathered from our factory and field service organizations as well 
as from National owners. 


We do not recommend the “automatic"incorporation of modifications 
except when the trouble description is identical to your problem, oF 
when suggested for preventive maintenance. 


CHIRP ON CW 


It has been brought to our altention that some NCX-3's exhibit chirp 
on CW. This is due to an RF voltage being fed back to the voltage 
regulator tube, V-18 


The above condition can be eliminated as follows: 


Remove the red wire from Pin 1 of ¥-18 and reconnect to Pin 6. Add 
a 2. 5mbh Sma BF choke between Pins land 6. Adda . 01 uf diacap 
from Pin 6 te ground. Solder all connections. 


IMPROVED NEUTRALIZATION AT 3,5 Mc 


a.) Place a solder lug under the holding screw of C-17, nearest the 
driver coils, Remove the ground end of C-134 from V-2 ground ring 
and reconnect to the new lug. Dress thie capacitor flat against the 
chassis. 


b.}) Redresas R-5 flat against the chassie oo that it doce not "look" 
inte the plate circuit through the ventilation holes. It may be necessary 
to splice a wire to R -5 so that it lies flat. 


c. } Move G-23 from top of terminal strip down inte the rivet holes 
and place close against sub-chaessis. Place coax grid drive lead in lower 
hole also, and tuck under cable harnesa. 


{over} 


Matlone: Radio Company, inc. - OT Washington &., Melrose, Mass, O2178: Ares Code G17 °885-d000 » TY s-617-605-5052 
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NCX-3 (cont. } 


a.) The correct aetting of C-17 must be determined atl4.2 Mc. It 
should now be possible to get full output, or very close to it, at the dip 
at 3.5 Mc. 


IMPROVED REGEIVER SENSITIVITY 
AND ID DRIVE 


Remo ve R-44 at the acreen grid of V-10. Do not replace. 


IMPROVED TRACKING OF 80 METER 
GRID DRIVE, 


Change C-18 from 240pf to 220pf 5%. Repeak 80 meter driver coil. 


IMPROVED RECEIVING AUDIO QUALITY 
ON SSB 


Change C-82 from . 01 to . 0Zuf. 
INCREASE D DRIVE AND RELIABILITY 


We have found that changing the driver tube from 12BY7 to 6GK6 results 
in improved reliability and greater drive. The following changes are 
necessary in order to substitute the 6GK6; 


a.) Change R-11 to 100 ohmae 1 watt. 
b,}) Change R-13 to 100K ohme 1/2 watt. 
c.) Change V-4 to a 6BE6, 
d.} Remove the ground from Pin 3 of V-4, 
e.)} Locate the brown wire going from Pin 4 of V-4 to Pin 5 of V-3. 
Remove from Pin 4 of V-4 and reconnect to Pin 3 of V-4, Connect a 
12 ohm 10 watt resistor from Pin 4 of V-4 to Pin 5 of V-3. 

(6A€ 6) ¥¥ V3 (66k) 

4f #\a EF As 


¥F 
fay SR ote HOW! 


f.)} It will be neceasary to repeak all driver and mixer coils. 


(over) 


NCX-3 (cont. ) 


INC REASED PERFORMANCE 


NCX-A supplies with serial numbere beginning with 44, 49, 57, 63, 69, 
or 72 may be modified for increased output. 


The modification may be easily made by connecting a 660 ohm 10 watt 


resistor in parallel with the two 330 ohm 10 watt resiatore R-5 and R-4 
in the NCK-A supply. Designate the new resistor K-9. 


e-s k-% 


R-4 
With this modification, the NCX-3 and the NCX-5 may be used with the 
same supply. 
NCX-A supplies with serial numbers beginning 73 or higher have this 
resistor added at the Factory. 
Service Department 
NATIONAL RADIO COMPANY 
Technical Services Section 
CWRH:vfl 
Distribution: All NCX-3 Owners 
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Dear 0. Mit 


We'd like t thank you for purchasing the NCX-3 tranaceiver, and at the same time 
provide you with a few hints and kinks which will help you to gel even more enjoyment out 
of your new rigi 


1. Firet of all, please mail your warranty card immediately, since ag 
aocon as it ie received you will be placed on our NGXM-3 customer 


fervice List to keep you immediately trdormed of forthcoming 
accessories, riodifications of improvements, Bervice notes ¢tc, 


iz. Choice of microphone ia important, since the NCM=3 is designed 
ie provide the amootheat, cleanest audio possible. All necessary 
filtering and restriction of audio bandwidth ia done in the NOX-3, 
and a so-called "restricted" or “communications quality" micro- 
phone will undo this design feature. Avoid ceramic or crystal 
microphones designed for Citizens Band us¢, aince these mihea 
are aiually designed to well for a price == and sound like it. Uae 
the best microphone you can afford -- preferably a Mot, wide range 
dynamic. We've found the Electre-Volce 664 and Shure 545 to be 
extremely good for fixed station use, although relatively expensive, 
and the Shure 10-4 dynamic and the new EV 600E are excellent for 
mobile application. 


3. PA screen current ia one of the beat indicators of proper operation 
ofthe HCM=5, and since there is no separate @creen meter in the 
MNCM=3, an excellent substitute ia the VR tube at the rear of the 
chasals. Shoold the final amplifier be operating improperly, 
excessive screen current will be drawn by the G615's which will 
cause @ufficient voltage drop in the +260V bus to extinguish the VR 
tube (and simaltaneously remove all oscillator regulation). The VR 
tibe should atay lit with full carrier inserted during tun¢-up, and 
showld not extinguish on SSB velce peaks, Typical reasons for VR 
tube trouble are ineulficient loading, excessive microphone gain, 
low primary Voltage to the power aupply (law Hae voltage with the 
NGX-A, low battery voltage under idling or engine=off conditions 
with the NCX-D), or use of an improper power aupply., It's alwaya 
a good idea to glance af the VR tube after loading up on a new band 
to make certain everything is O.K. Caution: Do not attempt ta 
tranamit with the WOX-3 if the VE tube indicates a malfunction, 
since the result will be distortion, frequency shift, non-linearity 
ete, A quick check of the above trouble areas will show where the 


difficulty lies. 


Again, thank you for buying National, and we will welcome your comments on your new 


Auihe Pato 


Mike Ferber, WIGKX 
Equipment Sales Manager 
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